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INTRODUCTION 


This manual is one of seven R-3896-series 
technical manuals prepared to provide official 
Rocketdyne Held support documentation for the 
operation and maintenance of the F-1 Rocket 
Engine, Part Number 104001, Serial Numbers 
F.-2003 through F-2098, and its related ground 
support equipment, designed and manufactured 
by Rocketdyne, a division of North American 
Rockwell Corporation, 6633 Canoga Avenue, 
Canoga Park, California 91304. The informa-— 
tion in these manuals was prepared by Logistics 
Publications & Training Department of 
Rocketdyne, 


The instructions in the manuals are used to best 
advantage when each manual is current and 
complete (see figure 1) and the purpose and 
scope of each manual is known. The manuals 
ia this series, and the nature of the data each 
provides, are found in the manuals' contents 
and support function chart. 


1, F-] MANUALS--THEIR SUPPORT 
FUNCTIONS. 


The contents and support function chart lists 
all P-1 series technical manuals, describes 
the support function each manual serves, and 


lists the section titles of each manual. The 
chart also explains how the technical data in 
each manual relates to the support of the engine 
and its ground support equipment throughout a 
normal engine flow, as well as during unsched- 
uled maintenance tasks. Information appearing 
in one manual is not duplicated in another. Thus, 
information on the description, operation, and 
maintenance of ground support equipment is in 
R-3896-5. However, the instructions for serv-~ 
icing the engine using ground support equipment 
are in R-3896-3 and R-3896-11. Thermal in- 
sulation configuration information is in R-5857, 
Saturn F-1 Configuration Identification & Status 
Report. Engine serial numbers within this 
manual are in accordance with Rocketdyne F-1 
engine designation. For F-1 engine serial num- 
ber allocation, refer to the cross-reference 
index in R-5857. 


Manual Contents and Support Function Section and Title 
R-3896-1 This manual contains a physical I Description and Operation 
F-1 Rocket Engine description of the various F-1 II Interface Design Criteria 
Data engine systems and the individual Til Performance 


engine system components; data 
pertaining to engine design charac- 
teristics including environmental 
conditions, attitude, mass proper- 
ties data, turbopump inlet propel- 
lant conditions, and interface 
connections for mating the engine 
with the S-IC of the Saturn V 
vehicle; and nominal engine per- 
formance characteristics, methods 
for predicting engine variable char- 
acteristics, and other pertinent in- 
formation that can be used as an aid 
for analyzing and/or determining 


specific engine performance. 


The 


manual serves to familiarize the 
reader with the design and operation 
of the F-1 engine and serves as a 


training aid document. 
iy Change No, 7 - 30 June 1970 
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R-3896-3, Volume I 
F-1 Rocket Engine 
Maintenance and 
Repair 


R-3896-3, Volume II 
F-1 Rocket Engine 
Maintenance and 
Repair 
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Contents and Support Function 


This manual contains general main- 
tenance practices that are peculiar 
to the engine covered in this volume 
and to the component repair proce- 
dures contained in Volume II of this 
manual; the use of engine, thrust 
chamber, and nozzle extension 
ground support equipment and the 
tasks necessary to prepare the 
equipment for maintenance using 
the applicable pieces of ground sup- 
port equipment; detailed procedures 
for component removal, reinstalla- 
tion, or replacement, and the post- 
installation test requirements that 
will verify the integrity of engine 
systems affected by the removal of 
individual engine components and 
lines. This volume and Volume II 
provide the necessary maintenance 
and repair data to perform unsched- 
uled maintenance tasks on an unin- 
Stalled. engine and the required 
post~-maintenance tests to determine 
that the engine is in an operable 
condition. 


This manual contains cleaning, in- 
specting, repairing, and testing 
procedures for the individual engine 
components. This manual provides 
the data to restore and/or maintain 
components of the engine in an oper- 
able condition for reinstallation on 
the engine or assignment as a spare. 


Ae 


Introduction 


Section and Title 


General Maintenance 
and Repair 

Handling 

Component Removal 
and Installation 
Post-Maintenance 
Test Requirements 


Quick-Disconnect 

Gas Generator 

Gas Generator Ball 
Valve 

Gas Generator Injector 
Purge and Pump Seal 
Purge Check Valve 
Deleted 

Heat Exchanger 

Heat Exchanger Check 
Valve 

Thrust Chamber 
(Installed) 

Thrust Chamber 
(Uninstalled) 

Thrust OK Pressure 
Switch 

Inert Prefill Check Valve 
Oxidizer Dome Purge 
Check Valve 

Oxidizer Valve 

Fuel Valve 
Turbopump 

Turbine 

Bearing Coolant 
Control Vaive 
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R-3896-3, Volume I 
(cont) 


~ 


R.3896-4 

P 1 Rocket Engine 
(ilustrated Parts 
Beeakdown 


&-3896-5, Volume I 
¥-1 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Operation 


Contents and Support Function 


This manual contains illustrative 
and columnar listings of all parts 

of the engine that can be disassem- 
bled, reassembled, repaired, re- 
Placed, or overhauled. This 
manual locates and identifies the 
interrelationship of parts, aids 

in the requisition of replacement 
parts, indicates part usage and 
interchangeability and recommended 
repair or replacement for the F-1 
engine and its individual components 
and parts. 


This manual contains safety re- 
quirements and general maintenance 
practices peculiar to the equipment 
covered in this volume and to equip- 
ment and T-tools covered in Volume 
Ii of this manual; inspection re- 
quirements, physical description, 
operation, intended usage, operating 
limitations, periodic maintenance, 
and parts listings with maintenance- 
level codes for the F-1 engine 
ground support equipment covered 
in this volume. This volume pro- 
vides data to restore and/or main- 
tain the F-1 rocket engine ground 
support equipment in an operable 
condition. 
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Section and Title 


Deleted 

Electrical Harness 
Hypergol Manifold 
Ignition Monitor Valve 
Checkout Valve 

Engine Control Valve 
Four-Way Solenoid Vaive 
Thrust Chamber Nozzle 
Extension 

Pressure Transducer 
Temperature Transducer 
Flight Instrumentation 
Junction Boxes 

Rigid Ducts, Flexible Lines, 
and Braided Flex Hoses 
Redundant Shutdown Vaive 
Volumetric Liquid Oxygen 
Transducer (Oxidizer 
Flowmeter) 

Gimbal Boot, Insulation 
Boot, and Insulation Seal 


Introduction 
Group Assembly Parts List 
Numerical Index 


General Maintenance 

and Repair 

Hydraulic Pumping Unit 
G2025 

Hydraulic Pumping Unit 
G2026 

Accumulator Unit G2027 
Engine Checkout Console 
G3142 

Pneumatic Flow Monitors 
G3130 and G3131 

Engine Vertical Installer 
G4049 

Engine Rotating Sling G4050 
Flight Combustion Monitor 
703227 

Components Test Console 
G3141 and Components 
Adapter Set G3143 


(@ 


@ 
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R-3896-5, Volume II 
F-1 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Operation 


R-3896-6 

F-1 Rocket Engine 
Thermal Insulation 
and Repair 


R-3896-9 
F-1 Rocket Engine 
Transportation 
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Contents and Support Function 


This manual contains inspection 
requirements, physical descrip- 
tion, operation, intended usage, 
operating limitations, periodic 
maintenance, and parts listing 
with maintenance-level codes for 
the F-1 engine ground support 
equipment end items that are con- 
sidered tools (ie, test kits, sets, 
and tools) and T-tools. This vol- 
ume provides data necessary to 
determine that those items of 
ground support equipment covered 
by this volume and the F-1 field 
T-tools are in an operable condition. 


This manual contains a descrip- 
tion of the thermal insulation 
panels, special tools and equipment, 
installation and removal procedures, 
access provisions, repair data, 

and applicable packaging, storage, 
and handling information. This 
manual provides information per- 
tinent to the maintenance and 

repair of F-1 engine thermal insu- 
lation. 


This manual contains procedures 

for preparing the F-1 rocket engine, 
nozzle extension, thermal insula- 
tion, and miscellaneous engine loose 
equipment for shipment, and pro- 
eedures for shipping by truck, air, 
or water. Included are recommended 
truck-, air-, and water-transport 
check lists, which may be used to 
make sure that procedures and in- 


transit inspection have been performed. 


Introduction 


Section and Title 


XI Cryogenic Supply Unit G3146 
Pneumatic Flow Testers 
G3104 and G3104MD1 
High-Voltage Igniter Tester 
G3153 and Inert Igniter 
9026622 

Impact Recorder Unit 
G4090 and 99-9014031 
Components Welding Sets 
9026560, 9026561, and 
9026570 

Handling and Shipping 


Test Kits, Sets, and Tools 
T-Tools 
Dummy- Weight T- Tools 


Aan 


See detailed table of contents 
for this manual. 


I Preparation for Shipping 

i Shipping by Truck Trans- 
port 

IIr Shipping by Air Transport 

IV Shipping by Water Trans- 
port 
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Contents and Support Function 


This manual contains complete, author- I 
ized field operating requirements that if 
affect F-l-flight engines F-2029 through II 
F-20968 during normal operational flow 

from engine receipt at MAF through 

vehicle launch. Specific and general 
requirements and procedures for 

normal F-1 engine activities are pro- 

vided and include acceptability criteria 

and limits, special constraints, safety 
precautions, and correct sequences 

required to satisfactorily accomplish 

the activities. . 


vill Change No. 6 - 24 June 1969 


Section and Title 
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Operating Requirements 
General Requirements 
Operating Procedures 
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USE YOUR MANUAL ONLY IF CURRENT 
AND COMPLETE 


Manuals that are not current and complete 
are not authoritative documents and are not 
to beused. The following outlines the method 
for determining whether your manual is cur- 
rent and complete. 


A. DETERMINING CURRENCY. To besure 
that yours is the latest issue of the manual, 
refer to Configuration Identification & Status 
Report , which is revised monthly and lists 
the technical manual numbers, titles, unin- 
corporated supplements, and latest change 
or revision dates. Your manual must have 
a title page with the same or later date than 
the date shown in the Configuration Identifi- 
cation & Status Report. Your manual must 
also include the unincorporated supplements 
listed in the Configuration Identification & 
Status Report, or if your manual is later than 
shown in the report, the unincorporated sup- 
plements listed in the Manual Data Supple- 
ment Record in your manual. If your title 
page incorporates two dates as illustrated be- 
low, compare the change (lower)date. If your 
manual is not current, obtain a current copy 
through your technical manual supply system. 


noe BASE SRE 


34 LY 1967 
CHANGE HG. 3- 2 JULY 1988 


B. DETERMINING COMPLETENESS. To 


be sure that your manual is complete, make 
a page-by-page comparison of its pages to 
those listed in the List of Effective Pages. 
The List of Effective Pages, which shows the 
change status since the basic issue or last 
revision, is found on the alphabetically let- 
tered page(s) immediately following the title 
page. All pages, except supplements, are 


listed with their issue dates. Manual pages 
thatare dated musthave the same date as that 
appearing in the List of Effective Pages for 
that page. Unchanged pages are listed as 
“original” and are not dated. 


HOW TO KEEP YOUR MANUAL 
UP-TO-DATE 


As design changes are made to the rocket en- 
gine and ground support equipment and better 
methods of maintenance are discovered, your 
manual is periodically changed, revised, or 
supplemented. The following steps will help 
you keep your manual up-to-date: 


A. CHANGES. Updating by adding to or par- 
tially replacing existing pages is defined as 
a change. Changes can be identified by the 
change notice on the new title page. 


is {ATEN CMAMGED PAGED JUFERSESE 
Ni] THE FAME FAGEL OF FEEVIOLS DATE 
et emit mit a he 
G 7 Pi ceriy wish nian 


To collate a change, refer tothe Filing Instruc- 
tions sheet issued with the manual and proceed 
as follows: 


1. Remove the pages listedinthe "Remove" 
column of the Filing Instructions sheet 
from the manual and destroy them, Do 
not concern yourself with the data on the 

_ Opposite side of the deleted page since, 
if this date is not deleted, it is replaced 


in the change package. 


Insert all pages listed in the “Insert” 
column of the Filing Instructions sheet 
in sequence. Pages with a suffix letter 
are inserted in alphabetical order follow- 
ing the page withthe same basic number; 
for example, pages 3-14A, 3-14B, etc, 
follow page 3-14. 


GEN-NASA-1A 


Figure 1. How to Maintain Your Manual (Sheet 1 of 2) 
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3. If you are unsure of the status of any €. SUPPLEMENTS. Updating that author- f @ 
pare or pages, refer tothe List of Effec- izes the addition ta, or alteration of, the ex- E 
tive Pages and make sure your manual isting data in your manual is defined as a 
contains pages (with the corresponding Manual Data Supplement. Information on how 
change dates) listed in the List of Effec- to insert Supplements is found in the supple- 
tive Pages. ments. 


4. Remove manual supplements that have HOW TO KEEP ABREAST OF THE LATEST 


been incorporated. CHANGES TO TECHNICAL DATA 
NOTE Changes and/or additions to technical data 
are identified by a vertical bar (change bar) 
Incorporated supplements can be in the margin of the page adjacent to the 
determined by reviewing the newly changed data. A direct comparison between 
issued Manual Data Supplement the new (identified by the change bar)and the 
Record. old data will help you in identifying specific 


changes made. 


B. REVISIONS. Updating by replacing all 
the existing pages of a manual is defined as 
a revision. Revisions canbe identified by the 
replacement notice on the new title pace. 


THIS PUBLICATION REPLACES TECHNICAL 
MANUAL R-XXXX-X DATED 1 APRIL 1969 


To collate a revision, proceed as follows: 


1. Removeand destroy all existing pages of 
your manual except Manual Data Supple- 
ments that have not been incorporated. 


NOTE 
Unincorporated supplements can be 
identified by reviewing the Manual 
Data Supplement Record supplied 


in the revision. 


2. Insert the new pages in your cover. 


L GEN-NASA-2 | ; 


Figure 1. How to Maintain Your Manual (Sheet 2 of 23 
x Change No. 6 - 24 June 1969 
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2. CONFIGURATION CHANGES--MANUAL 
EFFECTIVITY. 


All approved ECPs (Engineering Change Pro- 

posals) applicable to the thermal insulation 

hardware covered in this manual are listed in 

figure 2. ECP revisions are listed only when 

they change the manual in a way not required 

by the original ECP. The date in the last 

column is the publication date of the manual . 
during which the change made by the ECP was 

incorporated. When N/A is entered, the ECP 

does not change the data in the manual. 


| Approved ; Incorporated 
ECP No. 5 rs In Manual Dated 
F1-265 13 August 1965 
F1-266 13 July 1966 
F1-349 13 August 1965 
F1-397 N/A 
F1-413 7 June 1966 
F1-425 7 June 1966 
Fi-463 27 January 1967 
F1-475 27 January 1967 
F1-479 27 January 1967 
F1-481 24 May 1967 
F1-488 24 May 1967 
F1-489 24 May 1967 
F1-516R1 4 March 1968 
F1-565 4 March 1968 
F1-573R2 4 March 1968 
F1-575R3 4 March 1968 

[ F1-588 24 June 1969 


: Figure 2. Configuration Changes-- 
| Manual Effectivity 
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Paragraphs 1-1 to 1-10 
SECTION I 
DESCRIPTION 2 


1-1. SCOPE. This section describes the ther- 
mal insulation provided to protect the F-1 engine 
(figure 1-1) from the extreme temperature en- 
vironment created by plume radiation and back- 
flow during clustered engine flight operation. 


1-2. DESCRIPTION OF INSULATION. 


1-3. Thermal insulators for the engine are of 
two types, foil-batt and asbestos blanket. They 
are made of light-weight material and are 
equipped with various mounting provisions, 
such as grommeted holes, clamps, threaded 
Studs, and lockwire lacing studs. The asbestos 
and the batting used for insulation are absorb- 
ent and, therefore, susceptible to damage by 
fluids. 


1-4. FOIL-BATT INSULATORS. 


1-5. Foil-batt insulators are pre-formed seg- 
ments constructed of random fiber batting 
secured between two layers of texturized 
Inconel foil. The thickness of the thrust 
chamber insulator inner foil is 0.004 inch and 
of the outer foil is 0.006 inch. Cocoon insula- 
tor foils are 0.006 inch thick. The inner foil 
is vented to prevent ballooning due to expansion 
of gases trapped between the layers of foil. 
These segments are used to insulate large flat 
areas of the thrust chamber and nozzle exten- 
sion, heat exchanger lines and bellows, cus- 
tomer connect (wrap-around) lines, and the 
cocoon area (thrust chamber throat to interface 
panel). 


1-6. ASBESTOS BLANKET INSULATORS. 


1-7. Asbestos blanket insulators are composed 
of multiple layers of asbestos cloth reinforced 
with Inconel lockwire and coated on one side 
with aluminum. The asbestos blankets are 
laminates of two, four, or five layers, depend- 
ing on location on the engine. Asbestos blankets 
are used on the exit end of the nozzle extension, 
above the oxidizer dome between the gimbal 
bearing and interface panel, and below the 
cocoon between the thrust chamber and turbine 
manifold. 


1-8. SUPPORTING STRUCTURE AND 
ATTACHING HARDWARE. 


1-9. Hardware used to secure the thermal 
insulation to the engine consists of support 
structure, screws, self-locking nuts, flat 
washers, nut clips, bolts, and Inconel lockwire. 
Support structure (brackets, straps, and sup- 
ports) is located primarily in the cocoon area. 
Protruding studs are percussion-welded onto 
hatbands of the thrust chamber to support and 
secure insulator panels. Brackets with nut- 
plates are provided for the nozzle extension 
for attaching the thermal insulators. 


1-10. Proper selection of attaching hardware 
is required to make sure that components are 
correctly installed. Attaching hardware is 
specified in an indented listing following the ap- 
plicable component. 
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F1-6-4 & 
Figure 1-1. F-1 Engine (Thermal Insulation Installed) 
1-2 Change No. 4 - 13 March 1968 
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Paragraph 2-1 


SECTION II 


SPECIAL TOOLS AND EQUIPMENT 


2-1. SCOPE. This section lists the special for installation and removal are in figure 2-1. 
tools, equipment, and materials required for Special tools and equipment required for repair 
installation, removal, and repair of thermal are in figure 2-2, Materials required for 
insulation brackets and insulation for the F-1 installation and repair are in figure 2-3. 
engine. Special tools and equipment required 
Part No, Nomenclature _— Use 
G2035 Thermal Insulation Installation Kit 
9023565 Alinement Clamp To aline insulator flanges and holes 
for bending and bolting. 
18-9023618 Flange Bending Tool To bend insulator flange tabs 
(one-inch maximum height). 
9023567 Flange Unbending Tool To unbend insulator flange tabs 
: (one-inch maximum height). 
@ 19-9023621 Flange Offset Bending Tool To bend insulator flange tabs 
(1/2-inch maximum height). 
9023624 Flange Offset Unbending Tool To unbend insulator flange tabs 
(1/2-inch maximum height). 
G4084 Thermal Insulation Alinement To aline brackets, | 
Fixture 
G4086 Trunnion Nut Torque Wrench To remove and install turbopump 
trumnion nuts. 
G4087 Band Clamp Tool To install insulator clamps. 
BR6i00 Brush To clean nut plate threads. 


(Anderson Corp) 


SE ee 
Figure 2-1. Special Tools and Equipment for Installation and Removal of Thermal Insulation 
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Part Number Nomenclature Use . & 
20 Ate hte TS errr 
9026560 Welding Set, 100 watt-sec To tackweld inconel sheet less than 
0.004 inch thick. 
§026561 Components Welding Set 10 kva To spotweld inconel sheet more than 
0.004 inch thick. 
9026570 Components Welding Set To replace insulator and thrust 
chamber attaching studs. 
9023569 Stapler Set (Air-Powered) To repair stapled insulators. 
9023570 Grommet Installation Tool Set To repair insulators using 
grommets. 
BG4000 Electrical-Hydraulic Power Unit To install blind nuts in place of 
(Hi-Shear Corp. ) inaccessible nutplates in brackets. 
BP2500 Gun 
A27-428 Anvil 
C2~12 Chuck 
M3-12 Mandrel : 
T-5039534 Holding Fixture To pull+est percussion welded studs. ( @ 


Figure 2-2. Special Tools and Equipment for Repair of Thermal Insulation 


Identification Name Use 


AMS5540 Nickel-base alloy; texturized To repair foil insulators. 
sheet, 0.004 and 0.006 inch 
thick; flat sheet, 0.010, 
0.020, 0.025, and 0.032 


inch thick 
AMS57T86 Filler wire To fushion weld studs. 
C-5A (Felt Products) Thread compound To lubricate fasteners. 
Isonate CPR 302-1.5 Foam To repair foam-filled insulators. 
(The Upjohn Co)(a) 
MIL-L-25567 Leak-test compound To coat surfaces for installing 


percussion welded studs. 


(a) Compound has limited shelf life. Refer to age controlled compounds in R-3896-3 for 
usability test. 


Figure 2-3. Materials Specified in This Manual (Sheet 1 of 2) 
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Section II 


Identification 


Name 


Use 


MIL-R-5031, Class 5A 
MIL-S-6721, Type 321 


MS20995N 


RBO135-001 (Rocketdyne) 


RBO135-002, Type II 
(Rocketdyne) 


RD128-3001-0002 


RTV-102 (General 
Electric)(@ 


RTV-106 (General 
Electric) (a) 


RTV-156 (General 
Electric) (4 


ST0170GBR0001-347 
(NR, Los Angeles Division) 


TT-1-735 (Federal 
Specification) 


TT-M-261 (Federal 
Specification) 


TT-T-548 (Federal 
Specification) 


Viton C-328 RTV 
(Connecticut Hard Rubber 
Co){a) 


Filler wire 
Steel tape {1 x 0.001 inch} 


Inconel lockwire 


Batting 


Asbestos cloth 


Staple 


White sealant 


Red sealant 


Red sealant 


Filler wire 


Isopropyl alcohol 


Methyl-ethyl-ketone 


Toluene 


Elastomer 


To weld repair purge lines. 
To repair foil insulators. 


To safetywire fasteners and lace 
insulators. 


Filler for repairing foil insulators. 


To repair asbestos insulators. 


For use with air-powered stapler set. 
To repair foam-lined insulators. 
Allowable substitute for RTV-156. 

To repair silicone rubber of glass 
cloth insulation. : 

To fusion weld studs. 

To clean material surfaces for 
welding. 


To clean material surfaces for 
welding. 


To thin white sealant RTV-102. 


To repair foam-lined insulators. 


(a) Compound has limited shelf life. Refer to age controlled compounds in R-3896-3 for 


usability test. 


(Sheet 2 of 2) 


Figure 2-3. Materials Specified in This Manual 
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Section LI 
Paragraphs 3-1 to 3-5 


SECTION OI 


INSTALLATION AND REMOVAL (ENGINES F-2003 THROUGH F-2016) 


3-1. SCOPE. This section contains installa- 
tion and removal procedures, the sequence in 
which the thermal insulation should be installed, 
and safety precautions to be taken during han- 
dling of the insulation. 


3-2. SAFETY PRECAUTIONS. 


3-3. Precautionary measures are required to 
protect personnel against injury and to prevent 
damage to the equipment. The following pre- 
cautions shall be observed when handling, in- 
stalling, and removing thermal insulation: 


a. Wear leather gloves and arm protection 
to prevent injury from sharp edges and corners 
or insulators. 


b. Do not force-fit brackets. 


c. Use enough personnel when handling in- 
sulators to prevent buckling or distortion of 
panels, 


d. Use extreme care when handling insula- 
tors in windy areas. 


NOTE 


Because of the extreme lightness of in- 
Sulators, in comparison with their sur- 
face area, they should not be placed where 
winds or drafts could blow them about. 


e. Leave protective packaging on insulators 
until ready for installation. 


f. Do not stack or pile insulators on wark 
platform. 


g. Use tiedowns to secure insulators: do not 
use weights. 


h. Protect insulators from punctures ortears 
when handling near sharp projections or tools. 


i. Do not place equipment against insulators 
or use them for hand or foot holds. 


j. Do not bend flange tabs of insulators to a 
sharp radius. 


k. Do not expose insulators to liquids or 
moisture. The insulation between [oil sheets 
cannot be conveniently dried. Insulation damaged 
by absorption of fluids other than fuel shali be 
dried. Insulation damaged by fuel absorption 
shall be replaced prior to engine firing. 


l. Ensure that vent covers on inner folls of 
cocoon and thrust chamber and nozzle extension 
insulators are not distorted and are free of 
obstructions, 


m. Insulators shall not be alined with drift 
pins engaging nutplates of brackets. 


n. Do not wear clothing containing sharp 
objects that may damage engine finishes. 


o. Exercise extreme care to prevent dam~ 
age to engine equipment. 


p. Insulators are not rigid components until 
installed. If misalinement of attaching features 


- occurs due to deformation of insulators from 


handling, it may be necessary to use hand-force 
to effect installation. To prevent damage to 
insulators, apply hand-force to large areas 
either by pushing or striking with the heel of the 
hand. Wear gloves to prevent injury tc hands. 
3-4. INSTALLATION. 

3-5. Component installation order, identifica- 
tion, and associated hardware are listed in 
each installation figure. Index numbers in the 
figures indicate the sequence of installation for 
the listed parts. Detail and attaching parts are 
indented in the listing following the indexed as- 
sembly. Special instructions occur ina listing 
in the order of performance. Applicable in- 
stallation tools are indicated in section Il A 
numerical list of parts and their shipping box 
and figure locations is outlined in section VIZ. 
The following is a suggested sequence of in- 
staliation: 


a, Transducer insulators (paragraph 3-7, 
figure 3-1). 


b. Oxidizer lines (paragraph 3-9, figure 
3-2). 


c. Cocoon purge manifold (paragraph 3-11, 
figure 3-4), 


d. Attach brackets (paragraph 3-13, figure 
a-5). 
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Section Il 
Paragraphs 3-6 to 3-10 


Transducer 
(Plug Transducer Insulator 

Designation) Nomenclature Part Number 

Pilé : No. 1 Fuel Pump 19-145113-1 
Inlet 

Pil? No. 2 Oxidizer 19-145112-3 
Pump Discharge 

P118 Bearing Jet 19-145113-1 

P1i9 Gas Generator 19-145113-1 
Chamber 

P120 No. 2 Fuel Pump 19-145113-1 
Discharge 

PLZ No. 2 Fuel Pump 19-145113-1(b) 
Inlet : 

F122 Common Hydraulic 19-145112-2 
Return 

P1238 Combustion 19-145113-3 
Chamber 

©1155 No. 1 Fuel Pump 19-145113-1 
Discharge 

Pib58 Hydraulic Control 19-145113-1 
Opening 

Pi59 No. 1 Oxidizer 19-145112-1 
Pump Discharge 

P160 Hydraulic Control 19-145113-1 
Closing 

P1632 Oxidizer Seal 19-145113-4 
Cavity 

P161, Pi63, 19-145114 

Pis64, P1165, 

Pig6(a) 


(a) Bank of five transducers. 
(b) On engines not incorporating MD31 or 
MD108 change. 


Figure 3-1. Pressure transducer Insulators 


d. Attach brackets (paragraph 3-13, figure 
3-5). 


e. Thrust chamber and nozzle extension 
(paragraph 3-15, figure 3-6). 


f. Cocoon (paragraph 3-17, figure 3-17). 


g. Heat exchanger lines (paragraph 3-19, 
figure 3-8). 


3-2 
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h. Wrap-around lines (paragraph 3-21, 
figure 3~9). 


3-6. The following shall be observed where 
applicable: : 


a. Engine areas shall be inspected prior to 
closing out the areas with insulators. 


b. CAUTIONS and NOTES shall be observed. 
These are located following the condition to 
which they apply, unless they specifically indi-~ 
cate their application to a subsequent condition. 


3-7. INSTALLING PRESSURE TRANSDUCER 
INSULATORS. 


3-8. Insulators shall be installed on the engine 
instrumentation transducers as indicated in 
figure 3-1. The following special instructions 
apply: 


a. Install insulator 19-145114, using 4 
screws NAS1100C08-37, 8 washers LD153- 
0010-0005, and 4 nuts NAS679COBW. 


b. Install remaining insulators, using 
inconel lockwire MS20995N32. 


3-9. INSTALLING OXIDIZER LINES 
THERMAL INSULATION, 


3-10. Oxidizer lines thermal insulation (figure 
3-2) is installed on the No. Land No. 2 oxidizer 
lines and fhe gas generator oxidizer feed line 
on engines F-2011 through F-2016 only. The 
bellows protectors on the oxidizer lines shall 
be removed prior to installing insulators. In- 
sulators shall be installed in the order shown 

in figure 3-2. Safetywiring methods for lacing 
studs of insulators are shown in figure 3-3. 


NOTE 


Longitudinal gaps occurring between in- 
sulators (5 through 14) shall be equally 
distributed on either side of the oxidizer 
outlet lines. 


# Parts are supplied by retrofit kit 18- 
145391-20. Purge manifold parts of the 
kit are installed as outlined in paragraph 
3-11. 
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Figure 3-2. Oxidizer Lines Thermal Insulation (Sheet 1 of 2) 
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Paragraphs 3-11 to 3-12 


Name and 
Index Part Torque 
No. No. Quantity (Inch- Pounds) 
4 145369 1 Insulator 
2 145370 1 Insulator 
(Clamps 8 +2) 
3 145371 1 Insulator 
4 145372 i Insulator 
(Clamps 8 +2) 
5 145373 1 Insulator 
6 145374 i Insulator 
7 145375 1 Insulator 
8 145376 i Insulator 
9 145377 1 Insulator 
10 145364 1 | Insulator 
11 145366 i Insulator 
12 145365 1 Insulator 
13 145367 1 Insulator 
14 145368 1 insulator 


Figure 3-2. Oxidizer Lines Thermal 
Insulation (Sheet 2 of 2) 


3-11. INSTALLING COCOON PURGE 
MANIFOLD. 


3-12. Parts for the cocoon purge manifold 
are supplied with kit 18-145391-20 for engines 
F-20053 through F-2016. The cocoon purge 
manifold is installed in the order indicated 

in figure 3-4. 


3-4 
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INITIAL GROUP OF 
THREE SETS OF STUDS 


36-DEGREE 
TURN (TYPICAL) 


FOLLOWING GROUPS OF 
THREE SETS OF STUDS {2} 


METHOD A (VERTICAL GR HORIZONTAL 
ROW OF STUDS) 


NOTE 
LOCKWIRE: M520995N40 


fa} FOLLOWING GROUPS START AT THIRD SET OF PREVIOUS GROUP, 


ib] USED WHEN SET OF THREE STUDS NOT AVAILABLE. 


ic} USED WHEN SETS OF THREE OR TWO STUDS NOT AVAILABLE. 
143001-E-3A 


Figure 3-3. Safetywiring Methods for Thermal Insulation 
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CLAMP (REF) 


TOOLING RING (REF) 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch- Pounds) 


1 RD251-4084-0020 1 Orifice 
NOTE 


Diameter of pilot hole of orifice is 
0.020 inch. Actual required orifice 
size is 0.272 inch with customer 
fluid input of 5 20. 25 lbs/min of 
gaseous nitrogen at 250 +15° F. 


2 145523 Attaches Tube 
to tee (3). 
RD111-1010-6425 1 Bolt 
RD153-5004-0004 4 Washer 
LD153-0010-0007 4 Washer 
RD114-8003-2004 4 Nut 35-41 


R-3896-6 


145011-E-224 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch- Pounds) 
3 AN624-10C 1 Tee 
NOTE 


Torque coupling nuts of tubes (2, 4) 
as follows: Record maximum running 
torque. Continue to torque to 700-800 
inch-pounds above recorded torque. 


4 145388 Attaches zZ Tube 
to tee (3). 
NOTE 
The following parts attach tube (2) 
to existing parallel tube. Gee sheet 
1, detail A.) 


RE1i27-2001-0006 4 Clamp 


Figure 3-4. Cocoon Purge Manifold (Sheet 1 of 2) 
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Name and 
Quan- Torque 
No. No. tity (Inch-Pounds) 
NAS1003-3A Zz Bolt 
LD153-0010-0007 2 Washer 
RDi53-5004-0003 2 Washer 
RD114-8003-2003 2z Nut 24-30 


NOTE 


The following parts attach at tooling 
ring holes 4, 11, 14, 20, 31, 40, 
42, 58, 66, and 69. (See sheet 1, 


detail B.) 
MS9104-14 10 Bracket 
NAS1005-8A 10 Bolt 
LD1i53-0010-0011 10 Washer 
RD153-5004-0005 10 Washer 
RD114-8003-2005 10 Net 90 +10 


NOTE 


The following parts attach tubes (4) 
to brackets at tooling ring holes. 


RE127-2001-0006 10 Clamp 
NAS1003-3A 10 Boit 


LD153-0010-0007 10 Washer 
RD153-5004-0003 10 Washer 
RD114-8003-2003 10 Nut 27 +3 


Figure 3-4. Cocoon Purge Manifold (Sheet 2of 2) 


Section Ul 
Paragraphs 3-13 to 3-14 


3-13. INSTALLING THERMAL INSULATION 
ATTACH BRACKETS. 


3-14. Thermal insulation attach bracket as- 
semblies may be installed in any desired 
sequence. A suggested order of installation is 
indicated by the index number order listed in 
figure 3-5. Engine alinement shall be completed 
prior to the installation of brackets in the dome 
area of the engine. Threaded fasteners pro- 
vided with drilled holes for lockwire shall be 
safetywired with inconel lockwire following 

final torquing. If a bolt replacement is neces- 
sary, but is not locally available, a substitute 
bolt of identical callout except one or two dash 
numbers longer may be used. A maximum of 
three washers LD153-0013 may be installed 
under the attaching nut to prevent the nut from 
engaging the imperfect bolt threads. A maximum 
of two washers is used when a serrated washer 
is specified as part of the installation. 
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- ©@ 
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R-3896-6 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch-Pounds) 
NOTE 


Steps a through h install collars (1 
through 4) for engines F-2003 
through F-20160. 


a. Install collars (1 through 4) but do not 
tighten bolts at collar overlaps or apply 
torques. 


b. With adjusting lugs at No. 2 side collar 
(4) butted to lugs of collars (1, 3), install bolts 
145396, and torque nuts to 100 +5 inch-pounds. 


ec. Install bolts 145396 at adjusting lugs for 
collar (2) to serrated lugs of collars (1, 3) and 
alternately torque nuts to 100 +5 inch-pounds in 
25 inch-pounds increments. 


d. Using existing bolts and washers at ser- 
rated lugs of collars (1, 3) install serrated 
adjusting blocks 145190 at serrated lugs, with 
ends of blocks against lugs of collar (2). 
Torque bolts for blocks to 93 +3 inch-pounds. 


e, Alternately final-torque nuts of bolis 
145396 at collar (4) lugs to 350 +5 inch-pounds 
in 50 inch-pounds increments. 


f. Torque bolts NAS1100C4-14 and RD1I11- 
1010-6413 at overlaps of collar (2) to collar (1) 
to 65 +5 inch-pounds and collar (3) to 15025 
inch-pounds. 


fg. Safetywire bolts for serrated adjusting 
blocks. 


h. Torque bolts NAS1100C4-14 and RD111- 
1010-6413 at overlaps of collar (2) to coliar (1) 
and collar (3) to 150 +5 inch-pounds. 


1 1450682) 1 Collar 
(Sheet 1.) 
RD111-1009-0418 1 Bolt 
RD153-5004-0004 1 Washer 
145190 1 Block 
2 145065(@) i Collar 
(Sheet 1.) 
145396 2 Bolt 
RD153-1002-0008 2 Washer 


(a) On engines F-2003 through F-2010. 


Section ITI 
Name and 
Index Part Quan- Torque 
No No. tity  (Inch- Pounds) 

RD153-5004-0008 2 Washer 

RD114-8003-1008 2- Nut 
NAS1100C4-14 4 Bolt 
RD153-0115-0026 4 Washer 
RD111-1010-6413 6 Bolt 
RD153-9001-0002 6 ’ Washer 

3 145066) 1 Collar 
(Sheet 1.) 
RD111-1009-0418 1 Bolt 
RD153-5004-0004 1 Washer 
145190 1 Block 
4 145067(a) 1 Collar 

(Sheet 1.) : 
145396 Z Bolt 
RD153-1002-0008 2 Washer 
RD153-5004-0008 2 Washer 
RD114-8003-1008 -2 Nut 
NAS1100C4-14 4 Bolt 

’ *RD153~-0115-0026 4 Washer 
RD111-1010-6413 6 Bolt 
RD153-9001-0002 6 Washer 


NOTE 


Steps i through ac install parts 4A 
through 4H for engines F-2011 
through F-2016. 


i. Install bracket (4A) by replacing 2 existing 
bolts of support bracket with bolts RD111-4009- 
0831 and RD111-4009-0839 (outboard hole), 10 
washers RD153-1002-0008, and 2 nuts RD1i14- 
8005-1008. 


NOTE 
Existing bolts shall be replaced one 
ata time. 


# Four washers shall be used with each 
bolt between bracket (4A) and inter- 
face panel flange. 


j. Torque nuts to 1, 200 250 inch-pounds and 
retorque remaining existing bracket bolt to 
1, 200 +50 inch-pounds. 


Figure 3-5. Thermal Insulation Attach Brackets (Sheet 12 of 23) 
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Section HI 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch~Pounds) 


k. Install 2 brackets (4B) using 2 center 
bolts of 2 existing sets of 8 bolts. 
’ 
1. Remove existing washers at nuts, install 
brackets, and torque nuts to 900 +10 inch- 
pounds. 


m. Install support bracket (4C) by replacing 
existing bolts, washers, and nuts at perimeter 
of oxidizer cutout with 5 bolts RD111-1010- 
6314, 5 washers RD153-5004-0003, 5 washers 
RD153-1002-0003, and 5 nuts RD114-8003- 
1003. Torque nuts to 20 +3 inch-pounds. 


n. Install collar support (4D) by replacing 
existing bolts of strut support bracket with 2 
bolts RD111-4009-0834, 2 washers RD153- 
5003-0008, 8 washers RD153-1003-0008, and 2 
nuts RD114-8005-1008. 


NOTE 


Bolts shall be replaced one ata 
time. 


*# Four washers shall be used with 
each bolt between support (4D) and 
interface panel flange. 


o. Torque nuts to 1, 200 +50 inch~pounds. 


p. Install collars (4E through 4H). Secure 
at overlaps using bolts NAS1100C4-14 and 
washers RD153-0115-0026, and bolts RD111- 
1610-6413 and washers RD153-9001-0001. Do 
nct torque bolts. 


q. Secure collar (4G) to bracket (4C) with 
bolts RD111-1010-6310, 4 washers RD153- 
5004-0003, 4 washers RD153-1002-0003, and 
4 nuts RD114-8003-1003. Do not torque nuts. 


r. Secure collar (4G) to brackets (4C) with 
2 volts RD111-1010-6410, 2 washers RD153- 
5004-0004, 2 washers RD153-1002-0004, and 
2 nuts RD114-8003-1004. Do not torque nuts. 


s. Butt lugs of collar (4H) to lugs of collars 
(4K and 4G) and secure with bolts 145396, 


(b) On engines F-2011 through F-2016. 


R-3896-6 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch-Pounds) 


washers RD153-1002-0008, washers RD153- 
5004-0008, and nuts RD114~8003-1008. Torque 
nuts to 100 +5 inch-pounds. 


t. Secure collar (4H to bracket 4D) with bolt 
RD111-1010-6409 and washer RD153-5005- 
0005. 


u. Secure lugs of collar (4F) to lugs of col- 
lar (4E and 4G) using bolts 145396, washers 
RD153-1002-0008, washers RD153-5004-0008, 
and nuts RD114-8003-1008. Alternately torque 
nuts to 100 +5 inch-pounds in 25 inch-pound 
increments. 


v. Install serrated blocks at serrated lugs of 
collar (4F) to collars (4E and 4G) using existing 
bolts RD111-1009-0418 and washers RD153- 
5004-0004. Torque bolts to 93 +3 inch-pounds. 


w. Alternately torque nuts of bolts 145396 to 


_ 350 45 inch-pounds in 50 inch-pound incre- 


ments, 


x. Secure collar (4F) to bracket (4A) with 
bolt RD111-1010-6409 and washer RD153-5005- 
0005. Torque bolt to 68 +7 inch-pounds. 


y. Torque nuts installed in step p to 150 
+5 inch-pounds. 


Z. Torque nuts installed in step q to 27 
+3 inch-pounds. 


aa. Torque nuts installed in step r to 68 
+7 inch-pounds. 


ab. Torque bolts installed in step t to 68 
27 inch-pounds. 


ac. Safetywire all bolts not secured with 
nuts. 


4A 145397(b) 1 Support 
(Sheet 1.) 

4B 145359(b) 2 ‘Bracket 
(Sheet 1.3 

4c 1453585) | 1 ‘Bracket 
(Sheet 1.) 


eee 


Figure 3-5. Thermal Insulation Attach Brackets (Sheet 13 of 23) 
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R-3896-6 Section IIT 


& Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity (nch-Pounds) 
4D 145398(b) .1 Support NAS110C4-14 4 Bolt 
(Sheet 1.) RD153-0115-0026 4 ~-Washer 
4E 14535100) 1 Collar RD111-1010-6413 6 Bolt 
(Sheet 1.) RD153-9001-0002 & Washer 
RD111-1009-0415 1 Bolt RD111-1010-6409 1 Bolt 
RD153-5004-0004 1 Washer RDi53-5005-0005 1 Washer 
145190 1 Block 
: 5 145315 i Bracket 
4F 145348(b) 1 Collar (Sheet 1.) 
(Sheet 1.) 
145396 Z Bolt 6 145106 i Bracket 
RD153-1002-0008 2 Washer A 
RDi53-5004-0008 2 Washer 6A RD111-4010-6410 i Bolt 85 +5 
RD114-8003-1008 2 Nut 6B RD111-4010-6411 i Bolt 85 +5 
RD153-5002-0004 2 Washer 
-NAS1100C4-14 4 Bolt 
RDi53-0115-0026 4 Washer NOTE 
RD111-1010-6413 6 Bolt Bolts replace existing engine bolts 
RD153-8001-0002 6 Washer RD111-4010-6408. 
@ _-~-RD111-1010-6409 1 Bolt 7 145105 1 Bracket 
: RD153-5005-0005 1 Washer 
TA RD111-4010-6411 z Bolt 8525 
4G 145349(b) 1 Collar RD153-5002-0004 2 Washer 


(Sheet 1.) 

RDi11-1009-0418 1 Bolt NOTE 

RD153-5004-0004 1 Washer 

145190 1 Block Bolt replaces existing engine bolt 
RD111-4010-6409. 


RDi11-1010-6410 2 Bolt 

RD153-5004-0004 2 Washer 8 145228 a | Bracket 
RDi53-1602-0004 2 Washer RD111-4010-6411 2 Bolt 85 +5 
RD1i4-8003-1004 2 Nut RD153-5002-0004 2 Washer 


RD111-1010-6310 4 Bolt NOTE 
RD153-5004-0003 4 Washer 

RD1i53-1002-0003 4 Washer Bolts replace existing engine bolts 
RD1i14-8003-1003 4 Nut RD111-4010-0608. 


4H 1453506) 1 Collar e When installing bracket (6), two ex- 
(Sheet 1.) isting clamps securing flexible ar- 
145396 2 Bolt mored harness shall be relocated 
RD153-1002-0008 2 Washer and anew clamp added. An addi- 
RD153-5004-0008 2 Washer tional spacer and screw must also be 
RD154-8003-1008 2 Nut added when installing bracket (7). See 
figure 3-5, sheet 4 for location of 
clamps, spacer, and attaching hard- 
6 (b) On engines F-2011 through F-2016. ware. : 


Figure 3-5. Thermal Insulation Attach Brackets (Sheet 14 of 23) 
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Section DI R-3896-6 
Name and Name and @ 
Index Part Quan- Torque Index Part Quan- Torque 
No, No. tity (Inch-Pounds) No. No. tity (Inch-Pounds) 
145315 (Cont) . 11 145227 1 Support Bow ~ 
‘ (Sheet 1.) 
RD111-4010-6411 Z Bolt 8525 
RD153-5002-0004 2 Washer 12 145231 1 Bracket 
NOTE 13 145233 1 Bracket 
Bolts replace existing engine bolts RD153-1002-0006 1 Washer 
RD111-4010-0608. RD114-1002-0006 1 Nut 15 +5 
Attaches brackets 
# When installing bracket (6), two ex- (12, 13) to engine. 
isting clamps securing flexible ar- 
mored harness shall be relocated 14 145232 i Bracket 
anda new clamp added. An addi- 
tional spacer and screw must also 15 145233 1 Bracket 
be added when installing bracket (7). 
See figure 3-5, sheet 4 for location RD153-1002-0006 i Washer 
of clamps, spacer, and attaching RD114-1002~-0006 1 Nut 15 25 
hardware. Attaches brackets 
; (14, 15) to engine. 
§ 145302 i Bracket 
16 145280 Attaches i Bracket 
NAS1004-4A 4 ‘Bolt to engine. e 
RD153-5004-0004 4 Washer . 
LD153-0010-0009 4 Washer RD111-1008-0407 2 Bolt 65 +5 
NAS679C4W 4 Nut 150 +5 RD153-5004-0004 2 Washer 
RD153-9001-0002 4 Washer 
i7 145226 Attaches 1 Bow Assem- 
10 145104 Attaches to 1 Stiffener to brackets (6,9). bly 
engine. 
NAS1004-44 4 Bolt 15025 
NAS1004~-23A 2 Bolt RD153-9001-0002 4 Washer 
RD153-5004-0004 2 Washer RD153-1002-0004 4 Washer 
LD153-0010-0009 2 Washer NAS6T9C4W 4 Nut 
NAS67T9C4W 2 Nut 6545 
Attaches to 18 145234 1 Bracket 
brackets (7,8). 
NAS1004-5A 4 Bolt 
NAS1003-3A 2 Bolt RD153- 1002-0004 4 Washer 
RD153-5004-0003 2 Washer RD153-9001-0002 4 Washer 
RD1I53-1002-0003 2 Washer NAS6T9C4W 4 Nut 150 +5 
NAS87T9CIW 2 Nut 40 +5 
Attaches to 19 145235 i Bracket 
bracket (4). 
NAS1004-3A4 2 Bolt 
NAS1004-24A 2 Bolt NAS1004-7A 2 Bolt 
RD153-9003-0001 4 Washer RD153-5004-0004 4 Washer 
NAS679C4W z Nut 6535 RD153-1002-0004 4 Washer 
LD153-0010-0010 2 Washer NASB79C4IW 4 Nut 65 +5 
NAS43HT4-53 2 Spacer ae eS 
Attaches brackets 20 145278 i Bracket 
(7,8) to bows (17). 
Figure 3-5. Thermal Insulation Attach Brackets (Sheet 15 of 23) 
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21 


22 
23 
24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


Part 
No. 


145227 (Cont) 

145300 
NAS1005-8H 
RD153-5004-0005 
Attaches brackets 
(20, 21). 

145107 

145253 

145254 

145276 
NAS1004-5A 
RD153- 1002-0004 
RD153-9001-0002 
NAS6T9C4W 
Attaches brackets 
(22 through 25). 

145229 

145230 
RD111-1009-0414 
RD153-5004-0004 
Attaches brackets 
(26, 27). 


145279-3 
145279-5 
145279-7 
145279-9 
145279-13 


145279-15 


Figure 3-5. Thermal Insulation Attach Brackets (Sheet 16 of 23) 
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Name and 
Torque 
(Inch- Pounds) 


Index 
No. 


34° 


Bracket 


Bolt 100 45 
Washer 


Bracket 
Bracket 
Bracket 
Bracket 
Bolt 
Washer 


Washer 
Nut 150 +5 


35 


Bracket 
Bracket 


Bolt 65 45 
Washer 


36 


Beam Sup- 
port Tube 


Beam Sup- 
port Tube 


’ Beam Sup- 


port Tube 37 
Beam Sup- 
port Tube 


Beam Sup- 
port Tube 


Beam Sup- 


port Tube 38 


Part Quan- 
No. tity 
145279-17 1 
NAS1004-12A 15 
RD153-5004-0004 15 
RD153-1002-0002 15 
NAS67T9C4W 15 
AREM-4SP19 8 
AREML-~45SP19 8 
RD114-1005-0002 8 
RD114-1007-0002 8 
Attaches tubes 
(28 through 33). 
RDi11-4008-3404 1 
RD153-5004-0004 1 


Attaches tube (34). 


145313 
(Sheet 1.) 


NOTE 


Section III 


Name and 
Torque 
(Inch-Pounds) 


Beam Sup- 
port Tube 


Bolt 6525 
Washers 
Washers 
Nut 65 +5 
Rod End 
Rod End 
Nut 5025 
Nut 50 +5 


Bolt 
Washer 


Bracket 


Bracket (39) shall be loosely installed. 
Attach cocoon insulator (25, figure 
3-7) to bracket (39) and locate bracket 
(35) using nominal hole location. Se- 
cure brackets in place, remove in- 
sulator, and torque attaching and 
assembly hardware as indicated. 


145247 Attaches to 
support (38). 


RE127-7006-0756 
NAS1004-21A 
RD153-9003-0001 
NAS6T9C4W 
LD153-0010-0009 


145248 Attaches to 
engine (3 places). 


NAS1006-9A 
NAS1006-18A 
LD153-0010-0014 
RD153- 5004-0006 
NASE679C6 


145244 Attaches to 
to bracket (37). 


R-3896-6_09 041 


1 


alt Gad Cah oh tt Lam ha be te be ho 


fre, 


Bracket 


Clamp 3423 
Bolt 
Washer 

Nut 150 +5 
Washer 


Bracket 


Bolt 

Bolt 
Washer 
Washer 
Nut 9045 


Support 


Section OI 


39 


ap 


41 


42 


A3 


Quan- 


No. tity 


145313 (Cont) 


NAS1004-21A 
NAS1004-224 
RD153-9003-0001 
RD153-9001-0002 
NAS679C4W 
LD153-0010-0009 


145314(@) 145320(b) 


(Sheet 1.) 


145246 Attaches to 
engine. 


NAS1005-4H 
LD153-0010-0011 
RD153-5004-0005 


145289 Attaches 
to bracket (40). 


NAS1005-24A 
NAS679C5 
LD153-0010-0012 
RD153-5004-0005 


145245 Attaches 
to engine. 


NAS1006-TA 
LD153-0010-0014 
RD153-5004-0006 
NAS679C6 


145243(a), 
1453190) Attaches 


to brackets (41,42). 


NAS1004-29A 
RD153-9001-0002 
NAS679C4AW 
L.D153-0010-0009 
Attaches bracket 


Ce ee nd 


Kt ta ts tact 


al 


2 
4 
Zz 
2 


(43) to bracket (41). 


NAS1004-24A 
RD153-9001-0002 
NAS6T9IC4AW 


2 
4 
z 


R-3896-6 


Name and 
Torque 


(Inch- Pounds) 


Bolt 

Bolt 
Washer 
Washer 
Nut 150 +5 
Washer 


Bracket 


Bracket 


Bolt 90 +5 
Washer 
Washer 


Bracket 


Bolt 

Nut 10 +2 
Washer 
Washer 


Bracket 


Bolt 
Washer 
Washer 
Nut 9045 


Bracket 


Bolt 
Washer 
Nut 150 +5 
Washer 


Boit 
Washer 
Nut 15045 


(a) On engines F-2003 through F-2010. 
(b) On engines F-2011 through F-2016. 
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(c) Above running torque. 


Index 
No. 


44 


45 


46 


47 


48 


4 


Part 
No. 


LD153-0010-0010 
Attaches bracket 


(43) to bracket (42). 


145295 
(Sheet 2.) 


NOTE 


Name and 
Quan- Torque 
tity (Inch-Pounds) 
Z Washer 
i Frame 


Brackets (44, 51, 55) shall be loosely 
installed. Attach cocoon insulators 
(8, 13, figure 3-7) to brackets and 
locate brackets using nominal hole 
locations. Secure brackets in place, 
remove insulators, and torque fas- 


teners as indicated. 
145294 
520C87-962M 


145261 Attaches 
to dome. 


NAS1006-3H 
RD153-5004-0006 


145262 Attaches 
to bracket (46). 


NAS1004-19A 
RD153-5004-0004 
NAS679C4W 
LD153-0010-0010 


145264 Attaches 
to support (47) 


NAS1004-25A 
RD153-5004-0004 
NAS679C4W 
LD153-0010-0010 
520C87-962M 


145297 Attaches to 
bracket (45) and 
frame (48). 


i 
2 


Bracket 
Clamp 7525 
Bracket 
Bolt 85 +5 
Washer 
Support 
Boit 
Washer 
Nut 5 +1(c) 
Washer 
Frame 
Bolt 
Washer 
Nut 5 +1(c) 
Washer 


Clamp 


Frame 


Figure 3-5. Thermal Insulation Attach Brackets (Sheet 17 of 23) 
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R-3896-6 Section IT 
@ Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No tity {Inch-Pounds) No. No. tity (inch-Pounds) 
145295 (Cont) 55 145311 1 - Bracket . 
NAS1004-25A 1 Bolt (Sheet 2.) 
RD153-5004-0004 1 Washer Located with 
NAS679C4W 1 Nut 1-2(c) brackets (44,51). 
LD153-0010-0009 1 Washer 7 , 
Attaches frame 56 145242 Attaches 1 Bracket 
(49) to bracket around turbo- ; 
(45). pump strut. 
NAS1004-7H 1 Bolt 20 +3 NAS1004-24A °- 4 Bolt 
RD153-5004-0004 1 Washer RDi53-5004-0004 4 Washer 
Attaches frame NAS6T9CAW 4 Nut 3545 
(49) to frame (48). LD153-0010-0010 4 Washer 
50 145263 1 Saddie 57 145197 . Z - Bracket 
NAS1003-3A 8 Bolt 2543 RE127-7006-0750 2 Clamp 343 
RD153-5004-0003 6 Washer . 
Attaches saddle 58 145238 Attaches to 1 Stiffener 
(50) to frame (48). brackets (56, 57). 
5i 145310 1 Bracket NAS1004-27A 4 Bolt 
(Sheet 2.) RD153-9003-0001 8&8 Washer 
r Located with NAS6TSC4EW 4 Nut 150 +5 
brackets (44, 55). LD153-0010-0009 4 Washer 
52 145240 Attaches to 1 Bracket 59 145316 1 Stiffener 
engine strut. (Sheet 2.) 
NAS1004-24A 4 Bolt NOTE 
RD153-5004-0004 6 Washer 
NAS67T9C4W 4 Wut 3545 Bracket (59) shall be loosely installed. 
LD153-0010-0010 4 Washer Attach cocoon insulator 145082 to 
| bracket (63) and locate bracket (59) 
53 145241 Attachesto 1 Bracket using nominal hole locations. Secure 
stiffener (54). brackets in place, remove insulator, 
| and torque attaching and assembly 
RE127-7006-0731 1 Clamp 34 23 hardware as indicated. 
54 145239 Attachesto 1 Stiffener | 60 145251 i Support 
brackets (52, 53). 
NAS1006-3H 2 Bolt 80 +5 
NAS1004-27A 4 Bolt RD153-5004-0006 2 Washer 
RDi53-9003-0001 8 Washer 
NAS6T9C4W 4 Nut 150 +5 61 145250 1 Support 
LD153-0010-0009 4 Washer 
RE127-7006-0406 1 Clamp 5045 
ae (c} Above running torque. 
Figure 3-5. Thermal Insulation Attach Brackets (Sheet 18 of 23) 
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Attaches bracket 
(66) to dome bolts. 


NOTE 


Install bolts loosely. 


attach insulator. 


{c) Above running torque. 


3-26 


Used later to 


TOA 


70B 


maining existing bolts with remain- 
ing studs. 
145252-3 2 Stud 


145252-5 2 Stud 


Figure 3-5. Thermal Insulation Attach Brackets (Sheet 19 of 23) 


Section HI R-3596-6 
Name and Name and Se 
tadex Part Quan- Torque Index Part Quan- Torque — 
No. No. tity (Inch~ Pounds) No. No. tity (Inch-Pounds) 
145316 (Cont) 145265 1 Bushing 
145288-5 “2 Wagher 
62 145249 1 Stiffener NAS1005-38A i Bolt 
RD153-5004-0005 1 Washer 
NAS1004-23A 2 Bolt 156 +5 NAS679C5 i Nut 150 +5 
RD153-9003-0001 4 Washer RD153-1002-0005 4 Washer 
NASETIC4AW Z Nut Component hard- 
LD1i53-0010-0009 2 Washer ware at offset of 
Attaches stiffener bracket (66). 
(62) to support 
60). 67 145268 Attaches 1 Coupling 
to bracket (66). 
NAS1003-26A 2 Bolt 
RD153-9003-0002 4 Washer NAS1004-32A Z Bolt 
NAS67T9CIW 2 Nut 30 25 RD153-1002-0004 6 Washer 
LD153-0010-0008 2 Washer NAS67SC4w 2 Nut § +1{c) 
Attaches stiffener RD153-5004-0004 2 Washer 
(62) to support (61). 
68 145060 Attaches 1 Bracket 
63 145269 i Bracket to support (65) and 
(Sheet 2.) coupling (67). 
64 145266 Attaches 1 Coupling NAS1006-66A 1 Bolt 
to engine. RD153-5004-0006 1 Washer 
NAS679C6 1 Nut 5 +1(c) 
NAS1006-11A 2 Bolt RD153-1002-0006 2 Washer 
LD153-0010-0014 2 Washer 
RD153-5004-0006 2 Washer 69 145290 1 Bracket 
NAS679C6 2 Nut 120 +10 (Sheet 2.) 
65 145267 Attaches -. 1 Support 70 145275 1 Bracket 
to coupling (64). 
NOTE 
NAS1297-5-32 2 Bolt 
RD153-5004-0006 2 Washer Wrap-around lines support brackets 
NAS679C5 2 Nut 46 s3 have been alined. When installing 
RD153-1002-0005 2 Washer bracket (69), replace two existing 
bolts in the wrap-around lines 
65 145103 1 Bracket bracket with plate (70C or 70D) and 
one each of studs (70A, T0B). To 
NAS1006-1H 2 Bolt 200 +10 avoid disturbing alinement, torque 
RD153-5003-0006 2 Washer nuts for studs before replacing re- 
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R-3896-6 Section TI 
@ Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (inch- Pounds) No. No. tity (Inch-Pounds) 
145290 (Cont) 74 145271 Attaches 1. Bracket 
between brackets , = 
70C 145274-1 1 Pilate (73). f 
70D 145274-2 i Plate NAS1004-16A 6 Bolt 85 <5 
RD153-5004-0004 2 Washer 
JOE 145303 4 Washer NAS1004-10A 2 Bolt 
RDi63-9001-0002 14 Washer 
RD153-5002-0004 8 Washer RD153-1003-0008 2 Washer 
NAS6TSC4EW 8 Nut 120 +5 NASB#7SC4AWV B Nut 15045 
71 145187 Attaches 1 Bracket 75 145299 Attaches 1 Bracket 
to bracket (70). to dome. 
NAS1004-12A 4 Bolt 65 +5 RDi11-1009-0409 1 Bolt 85 +5 
RD153-5004-0004 4 Washer RDi53-5004-0004 1 Washer 
RDi53-1002-0004 4 Washer LD153-0010-0010 1 Washer 
NAS6T9C4W 4 Nut NAS1004-17A i Bolt 
JiA 145273 Attaches 1 Bracket 76 145298 1 Bracket 
to bracket (72). 
RD153-1002-0004 1 Washer 
NAS33CPA4 3 Bolt 37 <5 RD153-5004-0004 1 Washer 
@ NAS679C4W 1. Nut 6545 
I 72 145270 Attaches 1 Channel Attaches bracket , 
to bracket (71). (76) to bracket (75). 
TZA RD111-1006-0305 2 Bolt 40 +5 WAS1004-8A 3 Bolt 85 <5 
72B RD111-1007-0305 4 Bolt 40 +5 RD153-5004-0004 3 Washer 
RD153-9003-0002 4 Washer AREM-45SP19 i Rod End 
RD114-1005-0002 1 Nut 50 +5 
NOTE 
NOTE 


Bolt (72B) requires lubrication with 


Fel-Pro C5 (Felt Products). Attaches bracket (76) to bracket (71). 


73 145237 Attaches 1 Bracket 77 145312 1 Support 
to dome-to-LOX (Sheet 2.) 
valve flange bolt- 
heads. 78 145296 1 Bracket 
_RD111-1007-0506 2 Bolt 160 +5 RE127-7006-0962 2 Clamp 50 +5 
LB153-0013-0003 2 Washer 
79 145258 1 Bracket 
713A 145318 Attaches to 2 Bracket 
ends of bracket (74). RE127-7006-0962 2 Clamp 50 45 
NAS1005-38A 2 Bolt 80 145260 Attaches to 1 Stiffener 
BD153-5004-0005 2 Washer brackets (78,79). 
RD153-1002-0005 2 Washer 
: @ NAS67TS9CHW 2 Nut 48 +3 NAS1004-24A 1 Bolt 
. NAS679C4W 1 Nut 150 +5 
Figure 3-5. Thermal Insulation Attach Brackets (Sheet 20 of 23) 
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Section OI 


R-3896-6 


Name and Name and 
Index Part Quan- Torque Part Quan- Torque 
No No tity (Inch-Pounds) tity (Inch-Pounds} 


145312 (Cont) 


145288-7 


Washer 


RD114-8005-1004 z Nut 70 +10 = 
LDi53-0010-0009 1 Washer Attaches bracket 
RD153-9001-0002 2 Washer (84) to brackets 
NAS43HT4-54 i Spacer (83, 82). 
Attaches stiffener 
(80) to bracket (78). NAS1003-34 4 Bolt 30 25 
RD153-5004-0003 4 Washer 
NAS1004-21 1 Bolt Attaches bracket 
AN320C4 1 —— Nut 1-2(c) (84) to bracket (83). 
LD153-0010-0009 1 Washer 
RD153-5004-0004 1 Washer 145255 2 Clamp 
MS9245-29 i Pin (Sheet 2.) 
Attaches stiffener Attaches to 
* (80) to bracket (79). bracket (84). 
81 145259 Attaches to i Stiffener NAS1004-20A 4 Bolt 
bracket (79). RD153-5004-0004 4 Washer 
RD153-1002-0004 4 Washer 
NAS1004-21 i Bolt NAS6T9C4W 4 Nut — 
AN320C4 1 “Nut 1-2(c) 
LD153-0010-0009 1 Washer 145188 i Bracket 
RD153-5004-0004 1 Washer (Sheet 2.) 
MS9245-29 i Pin Attaches to @ 
brackets (83,84). 
82 145256 Attaches to 1 Bracket 
stiffener (82). NAS1004-4A4 3 Bolt 35:5 
145288-7 3 Washer 
NAS1004-24A 1 Bolt RD153-5004-0004 3 Washer 
NAS6T9C4W 1 Nut 150 45 Attaches bracket 
LD153-0010-0009 i Washer | (86) to bracket (83). 
RD153-9001-0002 2 Washer 
NAS43HT4-54 1 Spacer NAS1004-3A Z Bolt 40 +5 
| NAS1004-4A 1 Bolt 40 +5 
§3 145286 1 Bracket RD153-5004-06004 3 Washer 
(Sheet 2.) | Attaches bracket 
Attaches to dome. (86) to bracket (84) 
at junction to 
RD111-4010-0408 2 Bolt 70 +10 | bracket (82). 
RD153-5004-0004 2 Washer 
| NAS1004-2A Z Bolt 
84 145292(a), 1 Bracket RD153-1002-0004 2 Washer 
145292-11(b) 1 Bracket RD153-5004-0004 2 Washer 
(Sheet 2.) | NAS6T9C4W 2 Nut 4025 
Attaches bracket 
RD111-4009-0406 2 Bolt | (86) to bracket (84) 
RD153-5004-0004 2 Washer at junction to 
RD153-1002-0004 2 Washer | bracket (83). 


(a) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-2016. 

(c) Above running forque. 

ee a 
Figure 3-5. Thermal Insulation Attach Brackets (Sheet 21 of 23) 
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(b) On engines F-2011 through F-2016. 
(c) Above running torque. 


Figure 3-5. Thermal Insulation Attach Brackets (Sheet 22 of 23) 
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R-3896-6 Section DI 
Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 

No. No. tity (Inch- Pounds) No. No. tity (Inch-Pounds) 

BT 145304 1 Bracket NAS1004-34A 2 Bolt 
(Sheet 2.) RD153-9001-0002 Zz Washer 
Attaches to oxi- NAS1057W4-183 2 Spacer 
dizer valve. RD114-8003-0004 2 Nut 145 +5 

NAS1006-3A 1 Bolt 94 145307 Attlachesto 1 Bracket 
RD153-5004-0006 1 Washer stiffener (92). 

88 145305 1 Rod NAS1004-44 Zz Bolt 
(Sheet 2.) RD153-9001-0002 4 Washer 
Attaches to brackets RD114-8003-0004 2 Nut 145 +5 
(86, 87). 

95 145337(b) 1 Stiffener 
RD114-1005-0003 1 Nut Check (Sheet 3.) 
RE131-7002-0002 1 Rod End 
RD111-1010-6526 2 Bolt RD111-1010-6618 1 Bolt 
RD114-8003-1005 2 Nut RD153-5004-0006 1 Washer 
RD153-1002-0005 2 Washer LD153-0010-0014 1 Washer 
RDi53-5004-0005 2 Washer RD114-8003-1006 1 Nut 150 215 
: Attaches stiffener . 
go 145344) 1 Bracket at hole 72 of tool 
(Sheet 2.) ring. 
Attaches to dome. 
NAS679C4W 1 Nut 68 +7 
RD111-1008-0406 4 Bolt 68 27 LD153-0010-0010 i Washer 
RD153-5004-0004 4 Washer Attaches stiffener 
at stud welded to 
90 145339(b) 1 Bracket thrust chamber. 
(Sheet 3.) 
Attaches to thrust 96 145334 1 Channel 
chamber plate. : 
97 145336 Attachesto 1 Stiffener 
RD111-1010-0507 2 Bolt 140 +5 channel (96). 
RD153-5004-0005 2 Washer 
NAS1004-3A 2 Bolt 68 +7 

91 145342{b) 1 Stiffener RDi53-9001-0002 2 Washer 

(Sheet 3.) 
Attaches to gimbal 98 145335 Attachesto 1 Stiffener 
struts. stiffener (97). 
NAS1004-1B8A § Bolt NAS1004-4A 4 Bolt 68 +7 
RDi53-5004-0004 § Washer RDi53-9001-0002 4 Washer 
LBD153-0010-0009 & Washer 
RD114-8003-0004 8 Nut 2-8(c) 99 1453386) 1  Stiffener 
(Sheet 3.) 
92 145341 1 Stiffener 
NAS1004-20A 4 Bolt 

93 145306 Attaches to 1 Bracket RDi53-5004-0004 4 Washer 

stiffener ($2). LD153-0010-0009 4 Washer 
RD114-8003-0004 4 Nut 2-5(C) 
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Section II 
Paragraphs 3-15 to 3-16 


Name and 
Torque 
(inch-Pounds) 


1453385) (cont) 


NAS1004-1TA 4 Bolt 
RD1i53-5004-0004 4 Washer 
LD153-0016-0009 4 Washer 
RD114-8003-0004 4 Nut 2-5(c) 
Attaching fasteners 
are part of stiffener 
(99). 

ipod) 145340 i Stiffener 


101 145309 Attaches to 1 Bracket Set 


stiffener (100). 


NAS1004-34A Z Bolt 
RD153-9001-0002 4 Washer 
NASi057W4-167 zZ Spacer 
RD114-8003-0004 2 Nut 14545 


102 145308 Attachesto 1 
stiffener (100). 


Bracket Set 


NAS1004-4A zZ Bolt 
RD153-9001-0002 4 Washer 
RD114-8003-0004 2 Nuit 145 +5 


(b} On engines F~2011 through F-2016. 
(c) Above running torque. 


R-3896-6 


Name and 
Quan- Torque 
tity (Inch- Pounds) 


103 145343{b) 1 Bracket 
(Sheet 3.) 
Attaches to turbo- 
pump strut. 
NAS1004-21A 4 Bolt 
RD153-5004-0004 4 Washer 
RD153-1002-0004 4 Washer 
NAS679C4W 4 Nut 40 +5 
104 145317(b) 1 Bracket 


(Sheet 3. } 
NOTE 


Telescopes into bracket (103). 


RD111-4001-6426 2 Bolt 
RD153-9001-0002 2 Washer 
RD153-1002-0004 2 Washer 
RD114-8005-1004 2 Nut 40 +5 


a ee 
Figure 3-5. Thermal Insulation Attach Brackets (Sheet 23 of 23) 


3.15. INSTALLING THRUST CHAMBER AND 
NOZZLE EXTENSION INSULATORS. 


3-16. Thrust chamber and nozzle extension 
insulators shall be installed in the order indi- 
cated by the index number sequence in figure 
3-8. 


3-3) 


a. Thrust chamber insulators (26, 27, 28) 
shall be installed during installation of cocoon 
insulation, as outlined in paragraph 3-17. 


b. Safetywire insulator lacing studs, using 
applicable methods shown in figure 3-3. 
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R-3896-6 Section DI 


a 


| 1B, 23, Pe) ? 
23h 7 23 


345001-E-15 


Figure 3-6. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 1 of 5) 
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| Section IT R-3896-6 


14 


12 


~~ . } E — 12 
= ee - 
ris 
16 73 
ZA 22 
21 
2 24 18 145001-E-2B @ 
Figure 3-6. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 2 of 5) 
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R-3896-6 Section III 


Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity {Inch-Pounds) No. No. tity (Inch-Pounds) 
145178 3 Strap 9g 145225(8) 1 Insulator 
MS20500-1032 12 Nut 24-28 NAS1100-C3-12(h) 12 Screw 
NAS1003-5H 12 Bolt RD153-0115-0020(9) 12 Washer 
RD153-0115-0020 12 Washer RD114-8003-0003) 12 Nut 24-28 
RD153-5004-0003 12 Washer 145225-59(h) 1 Clamp 
40 (+10, -0) 
145179 3 Strap 145225 -63(h) i Clamp 
40 (410, -0) 
MS20500-1032 12 Nut 24-28 
NAS1003-5H 12 Bolt NOTE 
RD153-0115-0020 12 £Washer Clamp joints shall be located parallel 
RD1i53-5004-0003 12 Washer with mating line of insulator (9) seg- 
ments, 
145177(4),145902(6) 1 Insulator 
NAS1100-C3-8 16 Screw 24-28 
MS20500-1032 3 Nut 24-28 RD114-5002-0002 16 Nut Clip 
RD153-0115-0023 3 Washer 
10 145165 1 Insulator 
145153(@) 145901) 1 Insulator 
MS20500-1032 31 Nut 
MS20500-1032 3 Nut 24-28 RD153-0115-0021 31 Washer 
NAS1100-C3-12 5 Screw 
RD153-0115-0023 8 Washer 11 145160() 145908() 1 Insulator 
145154(@),145903() 1 Insulator MS20500-1032 7 Nut 24-28 
NAS1100-C3-12 8 Screw 
MS20500-1032 4 Nut 24-28 RD153-0115-0023 15 Washer 
RD153-0115-0023 4 Washer 
12 145161(@) 145909) 1 Insulator 
145155(@),145904(b) 1 Insulator 
MS20500-1032 4 Nut 24-28 
MS 20500-1032 1 Nut 24-28 NAS1100-C3-12 8 Screw 
RDI53-0115-0023. 1. Washer RD153-0115-0023 12 Washer 
NAS1100-C3-8 10 Screw 
145175(8),145174(b) 1 Insulator RD114-5002-0002 10 Nut Clip 
MS20500-1032 7 Nut 24-28 13. 145162() 1asg910(6) 1 Insulator 
RD153-0115-0023 7 Washer 
MS20500-1032 13 Nut 24-28 
145156(8),145173() 1 Insulator NAS1100-C3-12 8 Screw 
RD153-0115-0023 21 Washer 
MS20500-1032 5 Nut 24-28 
NAS1100-C3-12 9 Screw 14 145163) 145911) 1 Insulator 
RD153-0115-0023 14 Washer 
MS20500- 1032 4 Nut 24-28 
NAS1100-C3-12 8 Screw 


(a2) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-2016. 

(g¢) Requires disassembly prior to installation. 
(th) A component of assembly. 


Figure 3-6. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 3 of 5) 
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Section TIT R-3896-6 


Name and Name and @ 


Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (nch-Pounds) No. No. tity (Inch-Pounds) 
145163(@) 22 145168) 145915() 3 Insulator 

1459116) (cont) 
NAS1100-C3-16 394) Screw 24-28 
RD153-0115-0023 12 Washer ag(c) 
NAS1100-C3-8 9 Screw RD153-0115-0023 47(4) Washer 
RD114-5002-0002 9 Nut Clip 36(c) 
NAS1100C3-22 2 Screw 
is 145164) 145912(b) 1 Insulator NAS1100C3-12 6 Screw 
MS20500-1032 7 Mut 24-28 23 145152(a)(d), 1 Insulator 
NAS1100-C3-12 16 Screw _ 145932(b)(d) 


RD153-0115-0023 23 Washer 
NAS1100-C3-22@) 105 Screw 24-28 


16 145151) (c) 1 Insulator RD153-0115-0021() 105 Washer 
NAS1100-C3-22(0) 5 Screw 24-28 
NAS1100-C3-22 120 Screw 24-28 RD153-0115-0021 (>) 178 Washer 
RD153-0115-0021 120 Washer 145929(b) 72 Stud 
145930() 72 Ablative Cap 
ty 145169), 145916(6) 1 Insulator NAS1100C3-16(b) 54 Screw 


NAS1100C3-12(b) 47 Screw 
NAS1106-C3-12 i0 Screw 24-28 


RD153-0115-0023 10 Washer NOTE 
NAS1100-C3-8 15 Screw 24-28 & 
RD114-5002-0002 15 Nut Clip Silicone sealant RTV102 (General 
Electric) is required in threaded re- 
ig 145170(a),145917(>) 1 Insulator cess of ablative caps. Torque caps 
hand tight. 
NAS1100-C3-12 14 Screw 24-28 
RD153-0115-0023 14 Washer 23A 145931(b)(c) 1 Insulator 
NAS1100-C3-8 15 Screw 24-28 
RD114-5002-0002 15 Nut Clip NAS1100-C3-22(0) 116 Screw 24-28 
RD153-0115-0021(5) 1g8 Washer 
19 145167(a),145914(b) 1 Isulator NAS1100C3-22) 2 Screw 
. NAS1100C3-16(b) 56 Screw 
NAS1100-C3-22 4 Screw 24-28 NAS1100C3-12(0) 57 Screw 
RD153-0115-0023 4 Washer 145929(b) 72 Stud 
145930(b) 72  Ablative Cap 
go 145166), 145913(0) 1 Isulator 
NOTE 
NAS1100-C3-22 5 Screw 24-28 
RD153-0115-0023 8 Washer Silicone sealant RTV102 (General 
Electric) is required in threaded re- : 
21 1451g0(@)(d) i Plate cess of ablative caps. Torque caps 
145180-11(b}(d) hand tight. 


(a) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-20168. @ 
(c} On inboard (center) engine only. : 

(d) On outboard engines only. 


Figure 3-6. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 4 of 5) 
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R-3896-6 Section Ill 
Paragraphs 3-17 to 3-18 


Name and 3-17. INSTALLING COCOON INSULATORS. 
Index Part Quan- Torque 
No. No. tity inch- Pounds 
i 3-18. Cocoon insulators are installed in the 
24 145171{a)(e) 1 Insulator order shown in figure 3-7 €xcept as noted, 
145171-11(b)(e) Threaded fasteners provided with drilled heads 
, shall be safetywired with inconel lockwire 
NAS1100-C3-16 8 Screw 24-28 MS20895N. Insulator lacing shall be performed 
NAS1100-C3-22 1 Screw 24-28 following installation of all insulators (figure 
RD153-0115-0021 11 Washer 3-3). 
NAS1100C3-24 1 Screw 24-28 
| NAS1100C3-28 1 Screw 24-28 NOTE 
25 145172/a)(e) 1 Insulator To prevent damage to cocoon insula- 
145172-11(b}(e) ; tors during installation of wrap-around 
lines insulators (figure 3-9), a devia- 
NAS1100-C3-16 5 Screw 24-28 tion in installation is recommended 
NAS1100-C3-22 4 Screw 24-28 as outlined in steps a through d. 
RD153-0115-0021 9 Washer 
NOTE a. Install cocoon insulators (10, 19). 
Insulators (26, 27, 28) are listed b. Partially install cocoon insulator (20) by 
with cocoon insulation (figure 3-7) . attaching it at interface panel and dome. 
for proper installation sequence. ; 
2g 14515712) i “Snedinios c. Install wrap-around lines insulators as 
P & 145905(b)(f) outlined in paragraph 3-21. 
27 14515a(a)(f), 1 Insulator d. Complete installation of cocoon insula- 
145906(b)(f) tors. 
2g 145159(2)(f), 1 Insulator 
145907(b)(f) 
29 145101 Used on 3 Door 
insulators({11, 
13, 15). 
NAS1100-C3-~-8 a Screw 24-28 


30 145176(a),145918(b) 1 Insulator 


NAS1100-C3-8 i Screw 

MS20500-1032 164) Nut 24-28 
14(b) 

RD153-0115-0020 16(@) Washer 
14(b) 


(a) On engines F-2003 through F-2010. 
(b) On engines F-2011 through F-2016. 
(e) Make cross-slit (+) openings in asbestos 
for drain lines. 
@ (f) Installed following installation of cocoon 


insulators. 


Figure 3-6. Thrust Chamber and Nozzle 
Extension Thermal Insulation (Sheet 5 of 5) 
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Section I R-3896-6 


| @ 


CLA 
RDi27-7002-2100 


ANTI-FIREX 
SHIELD 


Figure 3-7. Cocoon Thermal Insulation (Sheet 1 of 22) 
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R-3896-6 Section 


145011-E-20 


Figure 3-7. Cocoon Thermal Insulation (Sheet 2 of 22) 
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Section OT R-3896-6 


145011-E-168 


Figure 3-7. Cocoon Thermal Insulation (Sheet 3 of 22) 
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R-3896-6 Section I 


145011-E-1A 


Figure 3-7. Cocoon Thermal Insulation (Sheet 4 of 22) 
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Section 0 
Name and 
Index Part Quan- Torque 
_ No. No. tity | (inch-Pounds) 
tL 145144 2 Insulator 
(Sheet 1.) 


NOTE 


The following instructions install in- 
sulator (1). 


3. Disconnect anti-firex shield assembly 
from turbopump water shield. 


b. Thread 12 bolts RD111-1010-6311 with 
washers RD153-5005-0003 through each half 
of water shield into 12 nutplates attached to 
each insulator 145144. Torque bolts to 20 +3 
inch-pounds. 


NOTE 


Joint lines of insulators (1) shall 
aline with joint lines of water shield. 
Bolt installation shall start at first 
hole nearest joint line and shall be 
progressively installed either clock- 
wise or counterclockwise. 


c. Lace studs at each end of insulator as 
shown in figure 3-3. 


d. Secure lower edge of insulator to turbine 
manifold, using 2 clamps RD127-7002-2100 
hooked together. Torque clamp nuts to 25 +3 
inch-pounds. 


¢. Reinstall anti-firex shield assembly on 
turbopump water shield. Torque nuts of cou- 
pling 4451C4490M to 90 +5 inch-pounds. 


NOTE 


Coupling joints shall be positioned 
within 3 degrees of a line extending 
from the center of the fuel inlet 
elbows through the turbopump aft 
supports. 


{a) On engines F-2003 through F-2010. 
(b) On engines F-2011 through F-2016. 
(ce) A component of insulator. 

(d) See figure 3-5 for indexed brackets. 
(m) Above running torque. 


R-3896-6 


Name and 
Index Part Quan- _ Torque 
No. No. tity (Inch-Pounds) 
2 145081), 1 insulator 
145329) 
RE127-7004-0419(C) 3 Clamp 20 +3 
Attaches to gimbal 
outrigger. 
RD111-1010-6413 1 Bolt 1-2(™) 
RD153-5005-0005 1 Washer 
Attaches to bracket 
(59)(4), 
RD111-1010-6413 9 Bolt 150 +5 
RD153-9001-0001 9 Washer 
Attaches to bracket 
(63)(9). 
NOTE 


During installation of insulators @ 
through 14), insulators (15 through 
27) may be sirnultaneously installed. 


3 145098 2), 1 
145544 
Attaches to gimbal 
outrigger and in- 
sulator (2). 


Insulator 


NOTE 


Split asbestos flap of insulator 
145544 to accommodate drain line. 


RE127-7004-0419() 2 Clamp 20 43° 
Attaches to gimbal 

outrigger. 

NAS1100C3-10 6 Screw 25 +3 
RD114-5001-0001 6 Clip 
Attaches 4? eee 

(2) 1450814), 145329(b). 
RD111-1010-6410 2 Bolt 150 +5 
RDiI53-9001-0001 2 Washer 


Attaches to insulator 
(2) 145081(@) 145329(b), 


Figure 3-7. Cocoon Thermal Insulation (Sheet 5 of 22) 
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R-3896-6 Section I 


Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (inch-Pounds) No. No. tity (Inch-Pounds) 
4 145099{@), - 1 Insulator NAS1100C3-10 7" Screw 25 +3 
145542(b) RD1i14-5001-0001. 6 Clip 
Attaches to insu- RD114-5002-0002(€) 1 Clip 
lator (2) 145081(2), Attaches to insula- 
145329(b) and insu- tor (3) 145098{2), 
lator (3) 145098(2), 145544(b), 
145544(b). 
NOTE 
RE127-7004-0419(c) 2 Clamp 20 +3 
Attaches to gimbal When attaching to insulator (3) clip 
outrigger. RD114-5002-0002 is to be installed 
at first hole starting from insulator 
RD111-1010-6410 2 Bolt 150 +5 145100(a), 145545(b) (k), or 
RD153-9001-0001 2 Washer 145545-11(b) (1), 
Attaches to insula- 
tor (2) 145081(4), NAS1100C3-7 2 Screw 2523 
145329(b), Attaches lanyard 
for door (6) 
NAS1100C3-10 5 Screw 25 +3 145101. 
RD114-5001-0001 5. Clip : ; 
Attaches to insula- NAS1100C3-7 1 Screw 25 +3 
tor (2) 145081{a), Attaches lanyard 
145329(b), for door (5) 
145072. 
NAS1004-5A 2 Bolt 5 +1(m) 5 145072 1 Door 
Attaches to insu- Attaches to 
lator (3) 145098(a), insulator (4) 
145544(b) . cole 145099(2), 
145542(b). 
RDi53-5004-0004 4 Washer 
NAS679C4W 2 Nut 5 #1(m) RD112-5002-0001(£) 4 Screw 5 +1(m) 
Attaches at boots RD153-0115-0020(£) 4 Washer 
145283. Attaches to insulator 
(4) 145099{a), 
145542(b), 
6 145101 2 Door 
Attaches to 
insulator (4) 
145099(a), 
145542(b), 


(a) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-2016. 

(c) A component of insulator. 

(e) Clip RD114-5002-0001 may be substituted. 

(f) A component of door. 

(k) On inboard engines. 

@) On outboard engines. 

(m) Above running torque. 

Sea a a a ee 
Figure 3-7. Cocoon Thermal Insulation (Sheet 6 of 22) 
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R-3896-6_09 059 


‘fection TZ R-3896-6 


Name and 
Index Part Quan- Torque Index 
Na. No. tity (Inch-Pounds) No. 
145101 (Cont) . ‘ : 
RD112-5002-0001) ¢ Screw 5+1(m) 
RD153-0115-0020(£) 6 Washer 
Attaches to insula- 
tor (4) 145099{4), 
145542(b), 
Y 145077 1 Insulator 
Attaches to 
oxidizer valve 
and insulator (4). 
RE127-7005-1150(c) 1 Clamp 20 +3 
Attaches to oxidizer 
valve. 
NAS1100C3-10 15 Screw 25 +3 
RD114-5001-0001 9 Clip 
RD114-5002-0002(€) 6 Clip 


Attaches to insula- 
tor (4) 4500012), 
145542(b), 


NOTE 


When attaching to insulator (4) clips 
RD114-5002-0002 are to be installed 

at holes 1, 8 through 11, and 15, start- 
ing from end of insulator 145099(@) or 
145542(b) adjacent to insulator 145079(2) 
or 145546(b), 


& 145079(a), 1 Insulator 
145546(b) 
Attaches to 
propellant ducts 
and brackets. 


RE127-7005-0975 4 Clamp 20 +3 9 
RE127-7005-0744 § Clamp 20 43 
Attaches to 

propellant ducts. 


(a) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-2016. 

(c) A component of insulator. 

(d) See figure 3-5 for indexed brackets. 

(e) Clip RD114-5002-0001 may be substituted. 
(f) A component of door. 

(m) Above running torque. 
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Name and 
Part Quan- Torque | 
No. tity (inch-Pounds) 


RDIi11-1010-6413(2} 16 Bolt 150 +5 
RD153-5005-0005(¢) 16 Washer 
Attaches ta 

bracket (2)(4). 


RDi11-1010-6410() 16 Bolt 150 +3 
RD153-9001-0001() 16 Washer 
Attaches to 


bracket (1)(@), 

RD111-1010-6413(b) 2 Bolt 1-2(m) 
RD153-5005-0005(b) 2 Washer 
Attaches to 

bracket (11)(4). 

NAS1004-3A 6 Bolt 150 +5 
RD153-9001-0001 6 Washer 
Attaches to 

bracket (44)(d). 

NAS1100C3-10 3 Screw 25 +3 
RD114-5002-0002(e) 3 Clip 


Attaches to insu- 
lator (4) sa500010), 


145542( 

NAS1100C3-10 12 Screw 25 <5 
RD114-5001-0001 106 Clip 
BRD114-5002-0002 2 Clip 


Attaches to insu- 
lator (7) 145077. 


NOTE 


When attaching to insulator (7) clips 
RD114-5002-0002 are to be installed 
at holes l and 12, starting from an - 
cent insulator 145099(@) or 145542(b) 


145073 i Insulator 
Attaches to 

bracket (69) and 

insulators (2, 4). 


Figure 3-7. Cocoon Thermal Insulation (Sheet 7 of 22) 


R-3896-6_09 _060 


R-3896-6 Section Ti 


Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity (Inch-Pounds) 
145073 (Cont) : 10 1450808), 1- Insulator 
NAS1003-1A 9 Bolt 25 +3 pee fone 
RD153-5004-0003 9 Washer ee ee 


bolts, brackets 
(44, 69) and insu- 
lators (7, 8, 9). 


Attaches to 
bracket (69)(@). 


NAS1100C3-10 Screw 25 13 


4 
: RD111-1009-0407 3 Bolt 150 +5 
iL pasatapeade 3 Clip RD153-9001-0001 3 Washer 
RD114-5002-0002(e) 1 Clip Arran ead 
Attaches to insula- bolt 
tor (2) qgooei@), ; 
145345. NAS1004-4A 11 —-Bolt 150 +5 
; RD1i53-9001-0001 11 Washer 
NOTE Attaches to 


ad 
When attaching to insulator (2) clip bracket (44)(@). 


RD114-5002-0002 is to be installed 
at the first hole, starting from seamen ae . a er on = 
insulator 145082. eee alt 40 25 
RD111-5005-0003 14 Washer 
Attaches to 
NAS1100C3-10 q Screw 25 +3 4 
RD114-5001-0001 6 Clip bracket (69)(¢) 
RD114-5002-0002(e) 1 Clip NOTE 
Attaches to ey ae 
a saa v Install group of 2 bolts in holes nearest 
° _ insulator (9). 
NOT NAS1100C3-10 12 Screw 25 #3 
When attaching to insulator (4) clip _ Be oie bone) re 
RD114-5002-0002 is to be installed - rn, 
at the first hole, starting from insu- lator (7) 145077 
lator 145081(a) or insulator 145329(), : 
NAS1100C3-10 13. Serew 25 43 MONE 
Epiiasooaooa@)? «Glib When attaching to insulator (7) clips 
heraatalbaeny tis RD114-5002-0002 are to be installed 
a (7) pacers at holes 1, 2, 8, 9, and 12, eerie 
Dene Maer from insulator 145079() or 145546(b). 
NOTE 


When attaching to insulator (7) clips 
RD114-56002-0002 are to be installed 
at holes i and 8 oe 13, errid 
from insulator 145099(@) or 145542(b), 


(a) On engines F-2003 through F-2010. 
(b) On engines F-2011 through F-2016. 
(d) See figure 3-5 for indexed brackets. 
(e) Clip RD114-5002-0001 may be substituted. 


Figure 3-7. Cocoon Thermal Insulation (Sheet 8 of 22) 
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R-3896-6_09 061 


' Section TI 
Name and 
index Part Quan- Torque 
No. No. tity  (inch-Pounds) 
145080(@), 


3-44 


11 


145345(6) (Cont) 


NAS1100C3-10 5 Screw 25 23 
RD114-5001-0001 4 Clip 
RD114-5002-0002(e) 1 Clip 


Attaches to insula- 
tor (8) qg5079), 
145546(b), 


NOTE 
When attaching to insulator (8) clip 


RD114-5002-0002 is to be in the first 
hole, starting from insulator 145077. 


RD1i1-1009-0408 1 Bolt 150 25 
RD153-9001-0001 i Washer 
Attaches to dome 
bolt and insulator 
(9) 145073. 
RD111-1010-6308 3 Bolt 40 +5 
RDi53-5005-0003 3 Washer 
Attaches to insu- 
lator (9) 145073. 
NAS1100C3-10 ll Screw 25 +3 
RDi14-5002-0002(e) 11 Clip 
Attaches to insu- 
lator (9) 145073. 
145082 i Insulator 
Attaches to dome 
bolts, bracket (59) 
and insulators (2,9). 
RD111-1009-6610 2 Bolt 245 235 
HD153-5004-0006 Zz Washer 
RD153-1002-0006 4 Washer 


Attaches to dome 
bolt. 


On engines F-2003 through F-2010. 


{a) 
{b) 
(d) 
(e) 


On engines F-2011 through F-2016. 
See figure 3-5 for indexed brackets. 


Clip RD114-5002-0001 may be substituted. 


(m) Above running torque. 


R-3896-6 


index 
No. 


Name and 
Part Quan- Torque 
No. tity (Inch-Pounds) 
: NOTE . 


Existing bracket bolt shall be loosely 
installed for subsequent insulator 
attachment. 


RDi11-1010-6413 9 Bolt 150 +5 
RDL53-9001-0001 9§ Washer 
Attaches to bracket 

(s9)(4). 

RD111-1010-6314 5 Bolt 1-2(™) 
RD153-5005-0005 5 Washer 
Attaches to bracke 

(59)(@), . 

NAS1100C3-10 10 Screw 25 +5 
RD114-5001-0001 7 Clip 
RDi14-5002-0002(€) 3 Clip 


Attaches to insula- 
tor (2) 145081(a), 
145329(b). 


NOTE 


When attaching to insulator (2) clips. 
RD114-5002-0002 are to be installed 
at holes 1, 5, and 6, starting from 
door assembly. 


NAS1100C3-7 Z Screw 25 i3 
Attaches door 

lanyard for door 

(12) 145072. 

NAS1100C3-10 10 Screw 25 +3 
RD114-5001-0001 7 Clip 
RD114-5002-0002(e) 3 Clip 


Attaches to insula- 
tor (9) 145073. 


NOTE 


When attaching to insulator (9) clips 
RD114-5002-0002 are to be installed 
at holes 5, 6, and 10, starting from 
insulator 145080(2) or 145345(b). 


Figure 3-7. Cocoon Thermal Insulation (Sheet 9 of 22) 


R-3896-6 09 _062 


Index Part Quan- 
No. No. tily 
12 145072 2 

RD112-5002-00014) 4 
RD153-0115-0020(f) 4 
Attaches door to 
insulator (11) 145082. 
13 145100) 1 
145545(b)tk) 


145545-11(b)(1) 
Attaches to strut, 
brackets (95,51, 55) 
and insulators 

(3, 4, 8)- 


RE127-7003-0368(C) 2 
Attaches to turbo- 
pump support strut. 


RD111-1010-6417() 1 
RD153-5004-0004(b) 1 
Attachesto . 
bracket (95)(4), 


RD111-1010-6413 6 
RDi53-5005-0005 4 
Attaches to 

bracket 61) 
145239(d). 


RD111-1010-6413@) 6 
RD153-5005-0005(@) 6 
Attaches to 

bracket (55)(4), 


RD111-1010-6413(b) 1 
RD153-9001-0001(b) 1 
Attaches at hole at 
aft end of bracket 
(55)(@). 


RD111-1010-6413©) 5 
RD153-5005-0005() 5 
Attaches to bracket 
(55)(4). 


R-3896-6 


Name and 
Torque Index 
(Inch-Pounds) No. 


Door 
Screw 5 +1(m) 
Washer 


Insulator 


Clamp 20 223 


Bolt 68 +7 
Washer 


Bolt 1-2(m) 
Washer 


Bolt 1-2(m) 
Washer 


Bolt 1-2(m) 
Washer 


Bolt 1-2(™) 
Washer 


(a) On engines F-2003 through F-2010. 


(b}) On engines F-2011 through F-2016. 


(c) A component of insulator. 


{d) See figure 3-5 for indexed brackets. 
(e) Clip RD114-5002-0001 may be substituted. 


( A component of door. 
(k}) On inboard engines. 
(1) On outboard engines. 
(m) Above running torque. 


Section If 
Name and 
Part Quan- Torque 
No. tity (Inch-Pounds) 
NAS1100C3-i0 6° Serew 25 +3 
RD114-5001-0001 5 Clip 
RD114-5002-0002(€) 1 Clip 


Attaches to insula- 
tor (3) 145098(@), 
145544(b), 


NOTE 


When attaching to insulator (3) clip 
RD114-5002-0002 is to be installed 
at the first hole, starting from insu- 
lator 145099(@) or 145542(b), 


NAS1100C3-10 12 Screw 25 +3 
RD114-5001-0001 10 Clip 
RD114-5002-0002(€) 2 Clip 


Attaches to insu- 
lator (4) 1450992), 
145542(5). 


NOTE 


When attaching to insulator (4) clips 
RD114-5002-0002 are to be installed 
at holes 1 and 12, starting from insu- 
lator 145098(4) or insulator 145544), 


NAS1100C3-10 33 Screw 25 +3 
RD114-5001-0001 31 Clip 
RD114-5002-0002(e) 2 Clip 


Attaches to insula- 
tor (8) 145079(a), 
145392(b), 


NOTE 


When attaching to insulator (8) clips 
RD114-5002-0002 are to be installed 
at holes 1 and 33, starting from insu- 
lator 145099(8) or 145542(5). 


Figure 3-7. Cocoon Thermal Insulation (Sheet 10 of 22) 
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Section TIT R-3896-6 


Name and 
Index Part Quan- Torque 
No. : tity (inch- Pounds) 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch-Pounds) 


14 145092 1 Insulator 
Attaches to 
brackets as 
indicated and 
insulators (8, 13). 


NOTE 


When attaching to insulator (8) clips 

RD114-5002-0002 are to be installed at 
holes 1 through 5 and 14, starting from 
end of insulator (14) adjacent to bracket 


RD111-1010-6413 8 Bolt 1-2(m) 145068(@) or bracket 145351(b). 

RD153-5005-0005 8 Washer 

Attaches to NAS1160C3-10 12 Screw 2543 

bracket (11)(4). RD114-5001-0001 12 Clip 
RD114-5002-0002(e) 1 Clip 


RD111-1010-6413(@) 10 Bolt 150 +5 
RD153-5005-0005(a) 10 Washer 
Attaches to 
bracket (1)(d). 


Attaches to insula- 
tor(13) 1451008), 
145545(b) (k), 
145545-11(b) (1). 


RD111-1010-6413(b) 10 Bolt 150 +5 
RD153-9001-0001 10 Washer 
Attaches to 

bracket (4E)(d). 


NOTE 


When attaching to insulator (13) clip 
RD114-5002-0002 is to be installed at 
first hole, starting from middle of 


RD111-1010-6413(a) 2 Bolt 150 25 insulator 145092. . 
RD153-5005-0005(a) 2 Washer 

Attaches to 15 145084{a), it Insulator 
bracket (2)(4) and 145543(b) i 


bracket (1)(¢). Attaches to gimbal 
outrigger, bracket (63) 


RD111-1010-6413(b) 2 Bolt 150 +5 | and insulators (2, 15). 


RD153-9001-0001(b) 2 Washer 

Attaches to NOTE 

bracket (4F)(4) and 

bracket (4&)(4), Split asbestos flap to accommodate 
drain line. 

NAS1100C3-10 14 Screw 25 +3 

RD114-5001-0001, 8 Clip RE127-7004-0419 6 Clamp 20 23 

RD114-5002-0002(€) ¢ Clip Attaches to gimbal 

Attaches to insula- outrigger. 

tor (8) 145079(@), 

145546(b), 


(a) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-2016. 

(d) See figure 3-5 for indexed brackets. 

(e) Clip RD114-5002-0001 may be substituted. 
(k) On inboard engines. 

(1) On outboard engines. 

(m) Above running torque. 


Figure 3~7. Cocoon Thermal Insulation (Sheet 11 of 22) @ 
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R-3896-6 Section II 
Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) Noe. No. tity (Inch-Pounds) 
145084(8) RD111-1010-6413 6° Bolt 15025 
145543(D) (Cont) RD153-9001-0001 6 Washer 
RD111-1010-6413 5 Bolt 150 5 poe eal 
RD153-9001-0001 5 Washer : 
mae ek RD111-1010-6410 4 Bolt 150 25 
SNA A agepedi I RD153-9001-0001 4 Washer 
145081(2), 145329(b) Re ee 
and overlaps insu- lator (15) 145084(a) 
lator (15). ee: 
remy nha RD153-5004-0004 8 | Washer 
SAE Soe: Ser NAS679C4W 4 Nut 5 +1{m) 
(16) 145101. Attaches to insu- 
2 
16 145101 1 Door ee avons 
RD112-5002-0001(f) 6 Screw 5 21{m) 
RD153-0115-0020(f) 6 Washer ee eg ce 
Attaches to a Attaches to ines P 
pret (s aaaaiaa lator (15) 145084(2), 
145543007. 145543(b), 
17 145085(@),145541(b) 1 Insulator NAS1004-3A(b) 3 Bolt 
ee ee LD153-0013-0002(b) 3. Washer 
= Serre sees ‘ ae RD153-1002-0004(b) 3 Washer 
On ( ), acd nas679c4(b) 3 Nut 61-75 
insulator (15). Attaches at boot 
flanges to insula- 
RE127-7004-0419(c) 2 Clamp 20 +3 : 
Asches t eunbel tor (15) 145543(b), 
outrigger. NAS1100C3-10 9 Screw 25 43 
RD111-1009-6610 2 Bolt 245 235 Werder eee. — cin 
RD153-5004-0006 2 Washer preening i 
RD153-1002-0006 4 Washer lator (15) 145084(a) 
Attaches to dome 1455 AY 
bolt. : 
(a) On engines F-2003 through F-2010. 
(b) On engines F-2011 through F-2016. 
(c) A component of insulator. 
(a) See figure 3-5 for indexed brackets. 
(e) Clip RD114-5002-0001 may be substituted. 
(f) A component of door. 
(m) Above running torque. 
Figure 3-7. Cocoon Thermal Insulation (Sheet 12 of 22) 
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Section DI R-3896-6 
Name and Name and @ 
index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity | (inch-Pounds) 
145085(a) NAS1100C3-10 9 Screw 20 #3 
145541) (cont) RD114-5001-0001 6 Clip 
RD114-5002-0002{e) 3 Clip 
NOTE Attaches to insu- 
lator G5} 145084(2), 
When attaching to insulator (15) clips 145543(b), 
RD114-5002-0002 are to be installed 
at holes 1, 3, and 4, starting from NOTE 
insulator 145086. 
When attaching to insulator (15) clips 
18 145078(2), 1 Insulator RD114-5002-0002 are to be installed 
14554015 at holes, 1, 2, and 9 starting from 
Attaches to pro- insulator 145086. 
pellant ducts, 
brackets indi- 19 145076 1 Insulator 
cated, and insu- Attaches to dome 
lator (15). bolts, brackets 
(83, 86, 77) and 
RE127-7005-0975(C) 1 Clamp 20 #3 insulators (17, 18). 
RE127-7005-1150(¢) 1 Clamp 20 +3 
RE127-7005-0744(c) 1 Clamp 20 +3 RD111-1009-0407 3 Bolt 150 +5 
Attaches to propel- RD153-9001-0001 3 Washer 
lant ducts. Attaches to dome 
bal @ 
NAS1004-3A 6 Bolt 150 +5 
RD153-9001-0001 6 Washer NAS1003-3A 2 Bolt 25 +3 
Attaches to RDI153-5005-0003 2 Washer 
bracket (77)(@), Attaches to 
bracket (83)(4). 
RD111-1010-6313 5 Bolt 1-24) 
RD153-5005-0003 5 Washer NAS1003-2A 8 Bolt 25 +3 
Attaches to RD153-5005-0003 8 Washer 
bracket (5){@). Attaches to 
bracket (86)(9), 
RD111-1010-6413(8) 6 Bolt 150 +5 
RD153-5005-0005(a) 6 Washer RD111-1010-6412 5 Bolt 150 25 
Attaches to RD153-9001-0001 5 Washer 
bracket (4y){a). Attaches to 
bracket (77)(9). 
RD111-1010-6410() 6 Bolt 150 +5 
RD153-9001-0001() 6 — Washer NAS1100C3-10 5 Screw 25 #3 
Attaches to RD114-5001-0001 4 Clip 
bracket (4H)(@). RD114-5002-0002(e) 1 Clip 


Attaches to insu- 
lator G7} 145095(a) 
145541(b). 


(a) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-2016. 

(c) A component of insulator. 

(Qo) See figure 3-5 for indexed brackets. 

{e) Clip RD114-5002-0001 may be substituted. 
(m) Above running torque. 


Figure 3-7. Cocoon Thermal Insulation (Sheet 13 of 22) 
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Index 
No. 


18 


20 


Part 
No. tity 
145076 (Cont) 


NOTE 


Quan- 


R-3896-6 


Name and 
Torque Index 
(Inch-Pounds) No. 


When attaching to insulator (17) clip 
RD114-5002-0002 is to be installed 
at the first hole, starting from insu- 


lator 145086. 


NAS1100C3-10 11 
RD114-5001-0001 | 10 
RD114-5002-0002(€) 1 
Attaches to insu- 

lator G8) 145078(2), 
145540(b 


NOTE 


Screw 25 +3 
Clip 
Clip 


When attaching to insulator (18) clip 
RD114-5002-0002 is to be installed at 
_ the first hole, starting from insulator 


145086. 


aS0e Ts 1 
145346(b 

Attaches to dome, 
brackets as indi- 
cated, interface 

panel, and insula- 
tors (10, 8). 


RD111-1009-0407(a) 4 
RD153-5004-0003(a) 4 
Attaches to dome. 


nwase7ecaw(b) 14 
RD1i53-1002-0004(b) 14 
Attaches to 

bracket (89) (d). 


RD111-1010-0307}3} 5 
RD153-5004-0003{4) 5 
Attaches to insula- 
tor (10) 145080(8), 
145345(b), 


Insulator 


Bolt 70 +5 
Washer 


Nut 42 25 
Washer 


Bolt 20 +2 
Washer 


(a) On engines F-2003 through F-2010. 
(b) On engines F-2011 through F-2016. 
(d) See figure 3-5 for indexed brackets. 
(e) Clip RD114-5002-0001 may be substituted. 


Part 
No. 


Quan- 
tity 


RD111-1010-6307() 6 
RD153-8002-0001() 6 
Attaches to insula- 

tor (10) 145345(5), 


RD111-1010-6412 
RD153-5004-0004 
Attaches to insula- 
tor (10) 445 ee 
145345(b. 

bracket (ajc), 


ok 


NAS1100C3-12 31 
RD153-5004- 0003 31 
Atiaches to 

brackets (44)(@). 


NAS1100C3-12 5 
RD153-8002-0001 5 
Attaches to insula- 
tor (8) 145079(2), 
145546(b). 


RD111-1010-6412 
RD153-5005-0005 
Attaches to insula- 
tor (8) 145079(a), 
145546(b) and 
bracket (2)(4). 


fk pont 


RD111-1010-6412 
RD153-5005-0005 
Attaches to 
bracket (2)(4). 


Ra tat 


RD111-1010-6412 13 

RD153-5004-0004 13 
_ Attaches to inter- 

face panel bracket 


(yd 
NOTE 


Section TI 


Name and 
Torque 
(Inch-Pounds) 


Bolt 40 +3 
Washer 


Bolt 50 +5 
Washer 


Screw 40 +3 
Washer 


Screw 40+3 
Washer 


“Bolt 100 +5 
Washer 


Bolt 10025 
Washer 


Bolt 10025 
Washer 


Install in holes at No. 2 side. 


Figure 3-7. Cocoon Thermal Insulation (Sheet 14 of 22) 
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067 


"Section II R-3896-6 


Name and 
Quan- Torque 
tity (Inch-Pounds) 


Name and 
Index. Part Quan- Torque 
No. No. tity (Inch-Pounds) 


RD111-1010-6312 10 Bolt 40 £3 
RD153~-5004-0003 10 Washer 
Attaches to 

bracket (84)(d). 


145087(a), 
145346(b) (Cont) 


RD111-1010-6413 1 Bolt 100 +5 
RD153-5003-0004 1 Washer 


Attaches to inter- NAS110003-12 1 Screw 40 33 
face panel bracket RD153-5004-0003 1 Washer 
(3)(4). Attaches to 
bracket (83)(4). 
NOTE 
21 145086 1 Insulator 
Install in center hole. Attaches to 


brackets as indi- 
cated and insula- 
tors (15, 18, 19,17). 


RD111-1010-6412 11 Bolt 100 45 
RD153-5003-0004 ti Washer 
Attaches to inter- 


face panel bracket NAS1100C3-10 6 Screw 25 +3 
(3)(q). RD114-5002-0002(e) 6 Clip 
Attaches to insula- 
NOTE tor (15) 145084(a), 
145543(b), 
Install in holes at No. 1 side. 
NAS1100C3-10 18 Screw 25 13 & 


RD111-1010-6412 4 Bolt 100 +5 RD114-5001-0001 14 Clip 
RDI53-5003-0004 4 Washer RD114-5002-0002(€) 4 Clip 
Attaches to inter- Attaches to insula- . 
face panel bracket | tor (18) 145078(2), 
(2)(@) ana (4)(4), 145540(b). 
NOTE | NOTE 
Install 2 each in holes of raised When attaching to insulator (18) clips 
channel doubler of brackets noted. RD114-5002-0002 are to be installed 
| at holes 1, 3, 4, and 18, starting from 
RD111-1010-6412 6 Bolt 100 +5 insulator 145084(2@) or 145543(b), 
RD153-5005-0005 6 Washer | 


Attaches to inter- NAS1100C3-10 9 Screw 25 +3 

face panel bracket RD114-5001-0001 7 Clip 

(4)(d). RD114-5002-0002(e) 2 Clip 
Attaches to insula- 

NAS1100C3-12 19 Screw 40 +3 tor (19) 145076. 

RD153-5004-0003 19 Washer 


Attaches to 
bracket (77)(4). 


(a) On engines F-2003 through F-2010. 
(b) On engines F-2011 through F-2016. 
(d) See figure 3-5 for indexed brackets. 
(e) Clip RD114-5002-0001 may be substituted. @ 


Figure 3-7. Cocoon Thermal Insulation (Sheet 15 of 22) 
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R-3896-6 Section TI 


Name and Name and 
Index Part Quan- Torgue Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity (Inch-Pounds) 
145086 (Cont) RD111-1010-6413 10 Bolt 15025 
RD153-9001-0001 10 Washer 
NOTE Attaches to bracket 
(63)(4), 
When attaching to insulator (19) clips 
RD114-5002-0002 are to be installed NAS1100C3-10 18 Screw 25243 
at holes 1 and 9, starting from insu- RD114-5001-0001 i6 = Clip 
lator 145078(2) or 145540(b), RD114-5002-0002(€) 2 Clip 
Attaches to insula- 
NAS1100C3-10 7 Screw 2523 tor (17) 145085), 
RD114-5001-0001 § Clip 14554110), 
RD114-5002-0002(€) 2 Clip 
Attaches to insulator NOTE 
(17) 145085(a) 
145541(), When attaching to insulator (17) clips 
RD114-5002-0002 are to be installed 
NOTE at the 2 corner holes of insulator 
145074. 
When attaching to insulator (17) clips ; 
RD114-5002-0002 are to be installed NAS1100C3-7 1 Screw 2543 
at holes 1 and 7, starting from insu- ' Attaches cap 
lator 1450842) or 1455430), lanyard for insu- 
ator (23) 145075. 
c 22 145074 1 Insulator 
: Attaches to dome 23 145075 1 Insulator 
bolt, bracket (63) Attaches to insu- - 
and insulator (17). lator (22) 145074. 
RD111-1009-6610 1 Bolt 245 +35 MS 20995N40 AR Lockwire 
RD153-5004-0006 1 Washer 
RD153-1002-0006 2 Washer 24 145083(2),145535-31(0) 1 Insulator I 
Attaches to dome Attaches to dome 
bolt. : bolt and bracket (63). 
NOTE RD127-7001-0249(¢) 3 Clamp5+2(m) 
Attaches insulator 
Torque existing 2 bolts attaching (24) 145083. 
bracket 145269 to dome bolts to 
245 +35 inch-pounds. RD111-1009-6610 i Bolt 85+5 


RD1L53-5004-0006 1 Washer 
RD153-1002-0006 2 Washer 
Attaches to dome 

bolt. 


(a) Engines F-2003 through F-2010. 
(b) Engines F-2011 through F-2016. 
(c) A component of insulator. 
. (a) See figure 3-5 for indexed brackets. 
@ (e) Clip RD114-5002-0001 may be substituted. 
{m) Above running torque. 


A 


Figure 3-7. Cocoon Thermal Insulation (Sheet 16 of 22) 
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Section ITI 


R-3896-6 


Name and Name and 
Index Quan- Torque Quan- Torque 
No. tity (nch-Pounds) tity GUnch-Pounds) 


145083 (Cont) 


RDii1-1010-6413 2 Bolt 150 +5 
RD1i53-9001-0001 2 Washer 
Attaches to 

bracket (63)(4), 


Adjust brackets (103, 104) as required 
and torque nuts NAS679C4W to 40 +5 
inch-pounds. 


RD111-1010-6413 5 Bolt 1-2(m) 
24a 145393{b) 1 Insulator RD153-5005-0005 5 Washer 
Attaches to 
NOTE bracket (39)(4). 


Install around strut (76). (See RD111-1010-6411(b) 2 Bolt 150 +5 


figure 3-5.) RD153-9001-0001(b) 2 Washer 
Attaches to 
25 145102(a), 1 _siInsulator bracket (39)(4). 
145333(b) 


RD111-1010-6313 3 Bolt 1-2(m) 
RD153-5005-0003 3 Washer 
Attaches to 

bracket (5)(4), 


Attaches to brackets 
indicated and insula- 
tors (18, 15). 


NOTE 
NAS1100C3-160 19 Screw 25 +3 
RD114-5001-0001 17 Clip 
RD114-5002-0002(e) 2 Clip 
Attaches to insula- 
o Split asbestos radially for quick- tor (18) 14507a(2), 

disconnect and secure flaps to 145540(b). 

quick-disconnect using inconel 


Split asbestos to accommodate drain 
line. 


lockwire MS2Z0995N. 


RD111-1010-6413 6 Bolt 1-2(m) 
RD153-5005-0005 6 Washer 
Attaches to 

pracket (35)(@), 


RD111-1010-6410(b) 2 Bolt 68 +7 
RD153-5004-0004(b) 2 Washer 
Attaches to bracket 

(104)(4) and bolts 

into nut plates of 


NOTE 


When attaching to insulator (18) clips 
RD114-5002-0002 are to be installed 

at holes l and 19, starting from insu- 
lator 145084(a) or 145543(b). 


NAS1100C3-10 17 = Serew 25 +3 
RD114-5001-0001 14 Clip 
RD114-5002-0002(e) 1 Clip 
Attaches to insula- 

tor (15) 1450842), 

145543(b). 


eae (25) 
145333(b) 


(a) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-2016. 

(a) See figure 3-5 for indexed brackets. 

(e) Clip RD114-5002-0001 may be substituted. 
(m) Above running torque. 


Figure 3-7. Cocoon Thermal Insulation (Sheet 17 of 22) 
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Index Part Quan- 
No. No. tity 
145102(2), 
1453330) (Cont) 
NOTE 


R-3896~6 


Name and 
Torque 


(Inch-Pounds) 


When attaching to insulator (15) clip 
RD114-5002-0002 is installed at the 
first hole, starting from insulator 


145078(@) or 145540(b). 


NAS1100C3-7 1 
Attaches door 
lanyard for door 

(26) 145200, 


26 145200 1 
Attaches to insu- 
lator 5) 145102(a), 
145333(b). 


RD112-5002-o001(f) 6 
RD153-0115-0020() 6 
Attaches to insula- 
tor (25) 145102(a) 
145333{b), 


27 145091 i 
Attaches to 
brackets indicated 
and insulators (14, 
25, 18). 


RD111-1010-6413 18 


RD153-5005-0005 18 
Attaches to 
bracket (11)(4). 


RD111-1010-6313 8 
RD153-5005-0003 8 
Attaches to 
bracket (5)(d). 


Screw 13 22 


Door 


Screw 5 +1(m) 


Washer 


Insulator 


Bolt i-2(m) 
Washer 


Bolt 1-2{m) 
Washer 


(a) On engines F-20038 through F-2010. 
(ob) On engines F-2011 through F-2016. 
(a) See figure 3-5 for indexed brackets. 


(f) A component of door. 
(m) Above running torque. 


Index 
No. 


Part Quan- 
No. tity 


RD111-1010-6413(4) 10 
RD153-5005-0005(@) 10 
Attaches to 

bracket (4)(4), 


RD111-10]0-6410(b) 160 
RD153-9001-0001(b) 10 
Attaches to 

bracket (4H)(4). 


RD111-1010-6413(2) 2 
RD153-5005-0005(a) 2 
Attaches to bracket 
(4)(4) and bracket 
overlap (1)(4). 


RD111-1010-6410(b) 2 
RD153-9001-0001i(b) 2 
Attaches to bracket 
(4H)(4) and bracket 
overlap (4E)(d). 


RD111-1010-6413(a) 4 


RD153-5005-0005(a) 4 
Attaches to 
bracket (1)(@). 


RD111-1010-6410(b) 4 
RD153-9001-0001(b) 4 
Attaches to 

bracket (4E)(q), 


RD111-1010-6413(@) 1 
RD153-5005-0005(2) 1 
Attaches to insula- 
tor (14) 145092 and 
bracket (1)(4), 


RD111-1010-6410(b) 1 
RD153-9001-0001(b) 1 
Attaches to insula- 
tor (14) 145092 and 
bracket (4E) 


Figure 3-7. Cocoon Thermal Insulation (Sheet 18 of 22) 
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Section IT 


Name and 
Torque 
(Inch- Pounds) 


Bolt 150 +5 
Washer 


Bolt 150 +5 
Washer 


Bolt 150 +5 
Washer 


Bolt 150 +5 
Washer 


Bolt 150 +5 
Washer 


Bolt 150 +5 
Washer 


Bolt 150 +5 
Washer 


Bolt 150 +5 
Washer 


Section OT R-3896-6 
: Name and Name and @ 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity (Inch-Pounds) 
145091 (Cont) 145399(b) 27  Instlator 
RD111-1010-6409 24 Bolt 150 45 aOR 
RD153-9001-0001 24 Washer 
Attaches to insu- < 
lator (14) 145092. Install under ae elevis locks. 
~RLS + 
WASLIOOCSL10 ie peherawiee NAS1100C3-8(2) () 17 Screw 25 43 
RDIT4- 5002-00008) 13 Cs RD153-8002-0001@) 17. Washer 
pesewrrien 1p NAS1100C3-8(b) «6 Bolt 25 +3 
; niet (25 ; a5102(a) RD153-8003-0001(b) 6 Washer 
acess 3 : Attaches to insula- 
: tor (13) 145100(2) 
b 
NASI100C3-10 13.—S Screw 25 +5 ait 
RD114-5001-0001 . 11 Clip 
nore oo ae )2 Clip RD111-1010-6408(b) 9 Bolt 68 #7 
BRE an et RD153-8002-1002(6)9 = Washer 
tor (18) 145078(a), atachedt 
145540(b). Senge 
bracket (95)(4). 
NOTE NAS1100C3-8 40 ‘Screw 25 +3 
RD153-8002-0001 -40 Washer 


When attaching to insulator (18) clips 
RD114-5002-0002 are to be installed 
at holes land 2, starting from insu- 
lator 145102(a) or 145333(b). 


Attaches to insu- 
lator (25) 145102({a), 
145333(b). 


NAS1100C4-14 6 Screw 5 +i(m) 
a sastene 1 Insulator LD153-0010-0010 i2 Washer 
iene NAS679C4Wih) 6 Nut 
rae ee b Install at clamp 
ne eee 145063-3 of insu- 
throat to turbine. lator (28) 
aac + Slee NASI100C4-14 4 Screw521(m) 
145394 LD153-0010-0010 8 Washer 
NOTE NAS679C4W(h) 4 Nut 


. Install at clamps 
145063-5 and 
145063-7 of insu- 
lator (28). 


Install over insulators 145091 (27), 
145092 (14), 145100 (13)(@), 145545 
(13)(b)(K), 145545-11 (13)(30), 
145102(25)(@), 145393(25)(b), and 
secure to clamp gore to é u- 
lator (28) 145059), 1453575). 


(a) On engines F-2003 through F-2010. 

(b) On engines F-2011 through F-2016. 

(d) See figure 3-5 for indexed brackets. 

(e) Clip RD114-5002-0001 may be substituted. 

(h) Torque after installation of heat exchanger lines. 
(k) On inboard engines. 

(1) On outboard engines. 

(m) Above running torque. 


Figure 3-7. Cocoon Thermal Insulation (Sheet 19 of 22) 
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R-3896-6 


Name and 
Index Part Quan- Torque 
No. No. tity | (Inch-Pounds) 
1450598) | 
145357(b) (Cont) 
NAS1100C4-12 1 Screw 25 23 
LDi53-0010-0010 2 Washer 
NAS679C4W(h) 
Install at shell 
145059-29 of 
insulator (28). 
NAS1100C3-10 4 Screw 
RD153-8002-0001 8 Washer 
NAS679C3W(h) 4 Nut 25 43 
Install at shell 
145059-59 of 
insulator (28). 
WNAS1100C3-10 22 Screw 
RD153-9002-0001 44 Washer 
NAS679C3W(h) 22 Nut 25 +3 
Attaches flanges 
to adjacent insu- 
lator in heat 
exchanger lines 
exit area. 
29 © ©145328(a), 1 Cable 
145395(b) | 


NOTE 
Steps f through j install cables (29). 


f. Install cable through belt loop of insula- 
tor (28). Position cable around thrust chamber 
throat through hooked end of bracket (63) and 
over bracket (95). See figure 3-5. 


g. Adjust turnbuckles until load required to 
close last latch is 60 +10 inch-pounds at latch 
tip. 


(a) On engines F-2003 through F-2010. 
(b) On engines F-2011 through F-2016. 
(d) See figure 3-5 for indexed brackets. 


Section I 
Name and 
Index Part Quan- Torque 
No. No. tity (inch-Pounds) 


h. Unfasten latch and safetywire firnbuckles. 


On cable 145395, slip the hose sections over the 
safetywired turnbuckles. 


i. Install cable and close and sims lalate 
latches. 


NOTE 


Before final closing of latches of 
cable 145395, insulator 145399 shall 
be positioned under each latch with 
the lacing studs positioned toward 
the engine. 


Fold insulators 145399 around latches 
a safetywire lacing studs. 


(h) Torque after installation of heat exchanger lines. 


G) See figure 3-6 for location. 


Figure 3-7. Cocoon Thermal Insulation (Sheet 20 of 22) 


145157@)0), 1 Insulator(i) 

145905(b)(j). 

MS20500-1032 8 ‘Nut 27 +3 
RD1i53-0115-0023 38 Washer 
Attaches to thrust 

chamber studs. 

NASB79C4W(a) 9 Nut 35 £5 
RD153-5005-0006(8) 9 Washer 
Attaches to insu- 

lator (28) 145059(a). 

” RDI11-1010-6415(b) 7 Bolt 36 #2 
RD153-5005-0006 7 Washer 
Attaches to insula- 
tor (28) 145357(b) 
pracket (95)(4), 

RD111-1010-6413(2) 10 Bolt 35 +5 
RD153-5005-0006(2) 10 Washer 
Attaches to insula- 
tor (13) 145100(@). 
3-55 
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Section III R-3896-6 


Name and ; Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch- Pounds) No. No. tity (Inch- Pounds) 


145157(a)(), NAS1100C3-8 9 Screw 25 +3 ~ 
145905(b) (j) (Cont) RD114-5002-0002 9 Clip 
Attaches to insulator 
RD111-1010-6415 2 Bolt 36 <2 (26) la5197@)Q), 
RD153-5005-0006 2 Washer 145905) 4). 
Attaches to insulator ? 
(13) 14554 (bd, 145159(a)(j), 1 Insulator {) 
145545-11(b)() 145907) @) 
Ee ae re MS20500- 1032 10 Nut 27 23 
bracket (90)(4). RD1S3~0115-0023 10 Washer 
ttaches to thrust 
RD111-1010-6413(9) 1 ~~ Bolt 35 25 chamber studs. 
mas I a 
Meee RD111-1010-6413@) 11 Bolt 35 #5 
(3) 145098(a), RD153~5005-0006) 11 Washer 
Attaches to insulator 
145159(2)@), 1. “Fusaiator (15) 145084(a). 
145906(b)(j) 
BD} 11-1010 6415/3) 13 Bolt 35 +5 
MS20500- 1032 11 Nut 27 43 RD153-5005-0006'# 13° Washer 
RD153-0115-0023 li Washer Attaches to insulator 
Attaches to thrust (25) 1451028), 
chamber studs. RD111-1010-6415(¢) 24 ~—s- Bolt 36 #2 @ 
RD111-1010-6413(@) 41 ~~ Bolt 35 +5 pm nechagiity . 24 _“-Washer 
RD153-5005-0006(4) 11 Washer tae 
Attaches to insulator (15) 149543 and 
145333(D), 
(3) 145098(a). 
RD111-1010-6413(a) 1 Bolt 35 25 prieesonrae Hy SSRN 
RD153-5005-0006@) 1 = Washer Ineaea tor auee 
Attaches to insulator 145101 
(2) 145038118), : 
145101 i Door 
RD111-1010-6415(6) 12 Bolt 36 42 Mischesdadesdaiae 
RD153-5005-0006(0) 12 Washer (28) 14 o5g(aya). 
Attaches to insulators \aroorthG ; 
(3) 14554315) ana 
145329 (2)(b), RD112-5002-0002 6 screws +1{(m) 
RD153-0115-00200 5 Washer 
eS Attaches door 145101 
(a) On engines F-2003 through F-2010. | to insulator (28), 
(b) On engines F-2011 through F-2016. 
(d) See figure 3-5 for indexed brackets. 
(f) A component of door. 
(j) See figure 3-6 for location. 
(k) On inboard engines. 
(I} On outboard engines. 
(m) Above running torque. 
Figure 3-7. Cocoon Thermal Insulation (Sheet 21 of 22} @ 


R-3896-6_09 074 


R-3896-6 


Name and 

Index Part Quan- Torque 
No. Ne. tity (Inch~Pounds) 
30 ©145356(b) 1 = Cover 

RD111-1010-6411 il Bolt 150 +5 

RD1532-9001-0001 ii Washer 

Attaches to insula- 

tor (13) 145545()(k) 

145545-11(D)@)_ 

RD111-1010-6411 4 Bolt 68 +7 

RD153-5005-0005 4 Washer 

Attaches to insula- 

tor (28) 145357(b). 

RD111-1010-6411 Bolt 68 +7 

RD153~-5005-0006 Washer 

Attaches to rok ' 

tors 145905 G6) ) (i), 

145357 (28)( 

bracket (95) (a), 

RD111-1010-6468 13 Bolt 150 +5 

RD153-5005-0006 13 Washer 

Attaches to insula- 

tor (26) 145905(b)(). 

RD111-1010-6415 i Bolt 150 25 

RD153-9001-0001 1 Washer 


Attaches to insula- 
tor (26) 145905(b)() 
bracket (90)(4), 


(b) On engines F-2011 through F-2016. 
(d) See figure 3-5 for indexed brackets. 
G) See figure 3-6 for location. 

{k) On inboard engines. 

(1) On outboard engines. 
Liane 
Figure 3-7. Cocoon Thermal Insulation 
(Sheet 22 of 22) 


Section I 
Paragraphs 3-19 to 3-20 


3-19. INSTALLING HEAT EXCHANGER LINES 
INSULATORS. 


3-20. Heat exchanger lines insulators are in- 
stalled in the order shown in figure 3-8. Special 
instructions applicable to this procedure are as 
follows: 


a. Following completion of installation of 
insulators, the clamps attached to cocoon insu- 
lator (28, figure 3-7) shall be closed around the 
heat exchanger lines insulators (8, 14, and 17), 
and the screws torqued to 5 +1 inch-pounds 
above running torque. 


b. Safetywire screws of all insulator clamps. 


ce. Fold flanges of insulators. 
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Section HI R-3896-6 
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: - ioe 


149911-E-135 
Figure 3-8. Heat Exchanger Lines Thermal Insulation (Sheet 1 of 2) 
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1 


13 


14 


Part Quan- 
No. tity 
145207 1 
RE127-7001-0566(8) 1 
RE127-7001-0206(a) 1 
145211 1 


RE127~-7001-0156(a) 2 
145217 (-11, -21) 1 
145218 1 


RE127-7001-0192(8) 1 
RE127-7001-01318) 1 


145220 1 
RE127-7001-0194{@) 1 


145213 1 


RE127-7001-0250(@) 1 


RE127-7001-0263(@) 2 


145214 i 


RE127-7001-0650(8) 1 
RE127-7001-0278(8) 1 


145208 1 
RE127-7001-0206(8) 1 
145209 1 


RE127-7001-0206(a) 2 
145219 {-11, -21) 1 
145210 1 

RE127-7001-0646(@) 1 
145212 ‘ 

RE127-7001-0206(@) 2 
145202-21 2 

RE127-7001-0500(2) 2 


145205 1 
RE127-7001-0206(a) 1 


R-3896-6 


Section 17 


Paragraphs 3-21 to 3-22 


Name and ‘Name and 
Torque Index Part uan- Torque 
(Inch- Pounds) No. No. tity (Inch-Pounds) 

Insulator 15 145206 1- Insulator 
Clamp{b) RE127-7001-0206(4) 2 Clamp{b) 
Clamp() 16 145202 2 Insulator 

Insulator RE127-7001-0438(@) 2 Clamp(b) 
Clamp(b) 17 145201 1 ‘Insulator 

Insulator RE127-7001-0181(2) 2 Clamp(>) 

insulator 18 145203 1 Insulator 

Clampfh} RE127-7001-0182(4) 2 Clamp(>) 
Clamp 

19 145204 1 Insulator 
Insulator 
(b) RE127-7001-0566(@) 1 Clamp() 
Clamp RE127-7001-0438(@) 1 Clamp(b) 
Insulator 20 145202-11 1 Insulator 
27-7001-0438(@) (b) 
Clamp(b) RE127-7001-043 i Clamp 

Clamp(») 21 145215 1 . Insulator 

27-7001-0206(2) 1 np(b) 
eiaiee RE127-7 0 Clamp 

Glavin (b) 22 145216 1 Insulator 
Clamp(b) RE127-7001-0206(@) 2 Clamp(») 

Insulator 

(b) (a) A component of insulator. 

Clamp (b) Clamp screws: 3-7 inch-pounds above 

Insulator running torque. 

Clamp(®) Figure 3-8. Heat Exchanger Lines Thermal 

Insulator Insulation (Sheet 2 of 2) 

Insulator 3-21. INSTALLING WRAP-AROUND LINES 

Insulator 3-22. Wrap-around lines insulators are in- 
Clamp(b) stalled in the order shown in figure 3-9. Safety- 

wiring is required for clamps RE127-7001 used 

Insulator in this procedure. These clamps shall be 
Clamp(b) ordered for replacement where clamps RD127- 

7001 are specified. 

Insulator 

Clamp(b) 
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ae: 
SECTIONA-A 


GOX RETURN LINE 


HELIUM RETURN 


1 i HYDRAULIC 
dated RETURN LINE 
é FP HYDRAULIC 
HELIUM SUPPLY 3 19 SUPPLY LINE 
= | & 
.— 
24 


7 


—# 
1 #2 BS GENERATOR 


INIECTOR PURCE 
LINE 
LOX DOME 


THRUST CHAMBER JACKET 
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LOX SEAL PURGE LINE 


- 145011-E-17A @ 


Figure 3-9. Wrap-Around Lines Thermal Insulation (Sheet 1 of 5) 
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tity 


Quan- 


Name and 
Torque 
(Inch- Pounds) 


R-3896-6 


tity 


Quan- 
(inch-Pounds) 


Section TI 


Name and 
Torque 


1 145089 i Insulator 13 145148 i- Insulator 
RD127-7001-1096(4) 1 Clamp) RD127-7001-0366(C) 1 Clamp(b) 
RD127-7001-0173(C) 1 Clamp(b) 
2 145090 1 Insulator RE 127-7001 0007) 1 Clamp(b) 
RE127-7001-0206(9) 1 Clamp(b) 
RD127-7001-0222{4) 2 Clamp(b) 
14 145145 i Insulator 
3 145088 1 Insulator 
RD127-7001-0199(C) 1 Clamp(b) 
RD127-7001-0222(4) 2 Clamp(>) RD127-7001-0378(c) 1 Clamp(b 
RE1i27-7001-0234(@) 1 Clamp(p} 
4 145118 1 Insulator RE127-7001-0409(d) 1 Clamp() 
RD127-7001-0196(2) 1 Clamp(b) 15 145147 1 _ Insulator 
5 145119 1 Insulator RD127-7001-0199(¢) 1 Clamp(b) 
RD127-7001-0378(C) 1 Clamp(>) 
RD127-7001-0222{4) 1 Clamp(>) RE127-7001-0234(¢) i Clamp(b) 
RE127-7001-0409(4) 1 Clamp(>) 
6 145117 i Insulator 
16 145150-11 i Insulator 
RD127-7001-0222(2) 1 Clamp(b) 
RD127-7001-0155(€) 1 Clamp(>} 
7 145120-21 2 Insulator RD127-7001-0179(¢) 2 Clamp 
NAS1100C3-7 3 Screw 
& 145120-31 2 Insulator RD153-1003-0010 4 Washer 
RD114-8003-1003 3 Nut 17-23 
§ 145120-41 2 Insulator Install in flange 
holes between GOX 
10 145193 1 ‘Insulator RETURN and HELIUM 
RETURN outlets. Do 
RD127-7001-0173(¢) 2 Clamp(>) not install washers in 
RE127-7001-0206(4) 2 Clamp(>) innermost hole. 
1i 145194 1 Insulator NAS1100C3 Z Screw 
RD153-1003-0008 4 Washer 
RD127-7001-0199(C) 2 Clamp(b) RD114-8003-1003 2 Nut 17-23 
RE127-7001-0234(4) 2 Clamp(b) Install in holes at 
lower flange of 
12 145192 1 = Insulator HELIUM SUPPLY 
, outlet. 
RD127-7001-0199(C) 2 Clamp‘) 
RE127-7001-0234(d) 2 Clamp) 
{a} A component of insulator. 
(b) Clamp screws: 3-7 inch-pounds above 
running torque. 
(c) Engines F-20023 through F-2010. 
(d) Engines F-2011 through F-2016. 
Figure 3-9. Wrap-Around Lines Thermal Insulation (Sheet 2 of 5) 
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145150-11 (Cont) 22 145120-11 2 Insulator 
NAS1100C3-12 23 »=- Screw 23 145134 1 Insulator 
RD153-1003-0010 46 Washer 
RD114-8003-1003 23 Nut 5 1(e) RD127-7001-0234(2) 1 Clamp(b) 
Install in remaining 
flange holes. 24 145096 1 Insulator 
RD111-1010-6310 11 Bolt 17-23 RD127-7001-0234(@) 1 Clamp(b) 
RD153-1003-0010 11 Washer 

25 145196 1 Insulator 
NOTE 
RD127-7001-0185(€) 2 Clamp(>) 
Install in attach holes of brackets. RE127~-7001-0222(4) 2 Clamp(b) 
NAS1100C3-10(8) 10 Screw 
RE127-7001-0185(4) 1 Clamp{b) RD153-0115-0010(@) 20. = Washer 
RE127-7001-0210(d) 2 Clamp(b) RD114-8003-1003(@) 10 = Nut 5 21(e) 
1% 145120-11 2 Insulator 26 145136 1 Insulator 
(8 145135 1 Insulator ' RD127-7001-0185(€) 1 Clamp») 
RD127-7001-0334(c) 1 Ciamp(b) 
RD127-7001-0234(@) 1 Clamp) RE127-7001-0222(4) 1 Clamp(b) 
RE127-7001-0366(4) 1 Clamp(b) S 
19 145095 1 Insulator NAS110003-10) 10 Screw 
epee torte! N| 20 Washer 
RD127-7001-0234(a) 1 Clamp() RD114-8003-1003(2) 10 Nut 5 +1(€) 
20 145195 i Insulator 27 145149-21 lI Insulator 
RD127-7001-0185 2 Clamp\P} RD111-1010-6312 11 Bolt 
RE127-7001-0222(4) 2 Clamp RD153-1003-0010 11 Washer 
NAS1100C3-10(@) 12 Screw 
RD153-0115-0119(4) 24 Washer 28 145149-11 1 Insulator 
RD114-8003-1003(4) 12 = Nut 5 21(e) 
RD111-1010-6310 13 Bolt 15-20 
Rt = 145137 1 Insulator RD153-0115-0019 13 Washer 
Attaches insulator 
RD127-7001-0185(c) 1 Clamp(b) to bracket except 
RD127-7001-0334(c) 1 Clamp()) at 2 outboard holes. 
RE127-7001-0222(4) 1 Clamp()) 
ae fat te 1 Clamp(b) NOTE 
NAS1100C3-1012 10 Screw Strut (76) figure 3-4 shall be temporar- 
RD153-0115-0019(@) 20 Washer ily disconnected to facilitate See 
RD114-8003-1003(@) 10 «= wut 5 -1(€) 


(a) A component of insulator. 


R-3896-6 


Name and 
Torque 


(inch- Pounds) 


Quan- 
tity 


of insulator. 


(Inch- Pounds) 


Name and 
Torque 


(b) Clamp screws: 3-7 inch-pounds above 
running torque. 
{c) Engines F-2003 through F-2010. . 
(a) Engines F-2011 through F-2016. @ 
(ce) Above running torque. 


Figure 3-9. Wrap-Around Lines Thermal Insulation (Sheet 3 of 5) 
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Install in 2 inner- 
most grommeted 
holes between line 
outlets. 


NOTE 


Following installation of insulators 


(28 through 32), 


lockwire may be 


used at the ends nearest clamp (34) 
to prevent gapping of the insulators. 


(b) Clamp screws: 
running torque. 


(a) A component of insulator. 
3-7 inch-pounds ahove 


(c) Engines F-2003 through F-2010. 
(d) Engines F-2011 through F-2016. 


Name and Name and 
Index Part Quan- Torque Index Part Quan- Tarque 
No. No. tity | (Inch- Pounds) No. No. tity (Inch- Pounds) 
145149-11 (Cont) 29 146124 1- Insulator 
RD111- 1009-0310 2 Bolt 15-20 RD127-7001-0172{a) 2 Clamp(b) 
RD153-0115-0019 2 Washer RD127-7001-0228(a) 1  Clamp(b) 
install in 2 remain- 
ing holes at outboard 30 145123 1 Insulator 
end of bracket. Safety- 
wire boltheads. ala la dale. 2 Clamp(p} 
RD127-7001-0228(8) 2  ClamplP 
RD127-7001-0167(¢) 2 Clamp(b) 
RE127-7001-0199(4) 2 Clamp‘b) 31 145122 1 Insulator 
Install around 
insulators at line RD127-7001-0172(8) 2 Clamp() 
outlets. RD127-7001-0210) 1  Clamp(® 
NAS1100C3-12 30 §©Screws 32 145125 1 Insulator 
RD153-1003-0010 60 Washer 
RD114-8003-1003 30 Nut 15-20 RD127-7001-0148@) 2 | Clamplb) 
Install in flange RD127-7001-0186(@) 1 Clamp(>) 
holes except the ; 
4 grommeted holes NOTE 
| between line outlets. ; 
| The following special instructions 
i & NAS1100C3-12 a Screw apply to installation of parts (33 
RD153-1003-0008 4 Washer through 37): 
RD114-8003-1003 2 Nut 15-20 
Install in 2 outer- a. Position blanket (33) in place. 
most grommeted 
holes between line b. See section A-A of figure 3-9 and insert aft 
outlets. rubber cushion of blanket over and between Lines. 
NAS1100C3-12 ¥) Serew c. Install clamp (34) at aft side of blanket. 
RD153-1003-0010 4 Washer Using 3 screws 10-32 approximately 5 inches in 
RD114-8003-16003 2 Nut 15-20 length, aline the clamp and blanket cushion 


holes. Loosely install screws. 

d. Fold the forward side of the blanket in 
place and install clamp (35). Aline by pushing 
screws through forward cushion of blanket and 
holes of clamp. 


e. Compress assembly with applicable 
washers and nuts on screws. 


Figure 3-9. Wrap-Around Lines Thermal Insulation (Sheet 4 of 5) 
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Paragraphs 3-23 to 3-24 


Name and 
Index Part Quan-~ Torque 
No, No. tity (Inch- Pounds) 


f. Secure ends of clamps using hardware 
listed with clamp (35). See detail A-A for 
direction of installation. 


@. Push screws 10-32 out, using applicable 
screw listed with clamp (35). 


h. Tighten nuts to compress assembly with 
approximately equal torque for each nut. 


i. Secure the remaining end of blanket (33) 
by overlapping flaps of previously installed 
adjacent insulators under the inner clamping 
area of the blanket. Install clamps (36, 37) 
and secure them using hardware listed with 
clamp (37). Ensure that layers of adjacent 
insulators are sandwiched between layers of 
blanket at outer clamping area. 


j. Secure edges of blanket (33) using hard- 
ware listed with it. 


33° 145097 1 Blanket 


NAS1100C3-16 29. Screw 
RD153-1003-0006 58 Washer 
RD114-8003-1003 29 Nut 5 +1(e) 


34 145130 1 Clamp 
35 145131 1 Clamp 
NAS1100C3-12 Screw 


1 
NAS1101C3-48 a Screw 
NAS1100C3-21 i Screw 
0 
5 


RD153-0115-0020 1 Washer 
RD114-8003- 1003 Nut 20 +5(e) 

36 145139 : i Clamp 

3 145138 i Clamp 
NAS1100C3-12 1 Screw 
NWAS1100C3-26 1 Screw 
RD153-0115-0020 4 Washer 
RD114-8003-1003. 2 Nut 20 45() 


(e) Above running torque. 


Figure 3-9. Wrap-Around Lines Thermal 
Insulation (Sheet 5 of 3) 


3-23. REMOVAL. 


3-24. Removal of thermal insulation is accom- 
plished in the reverse order of the installation 
sequence. Tools and equipment required are 


listed in section IT. 
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Section IV 
Paragraphs 4-1 to 4-35 


SECTION IV 


INSTALLATION AND REMOVAL (ENGINES F-2017 AND SUBSEQUENT) 


WARNING 


TRUNNION NUT TORQUE WRENCH G4086 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


4-1. SCOPE. This section contains installation 
and removal procedures for thermal insulation 
sets 12-1 and subsequent, the sequence in which 
the thermal insulation must be installed, and 
safety precautions to be taken during handling 

of the insulation. 


4-2. SAFETY PRECAUTIONS. 


4-3. Precautionary measures are required to 
protect personnel against injury and te prevent 
damage to the equipment. The following pre- 
cautions must be observed when handling, in- 
stalling, and removing thermal insulation: 


a. Wear leather gloves and arm protection 
to prevent injury from sharp edges and corners 
of insulators. 


b. De not force-fit brackets. 


c. Use enough personnel when handling insu- 
lators to prevent buckling or distortion of panels. 


d. Use extreme care when handling insulators 
in windy areas. 


NOTE 


Because of the extreme lightness of 
insulators, in comparison with their 
surface area, they must not be placed 
where winds or drafts could blow 
them about. 


e. Leave protective packaging on insulators 
until ready for installation. 


f. Do not stack or pile insulators on work 
platform. 


g. Use tiedowns to secure insulators; do not 
use weights. 


h. Protect insulators from punctures or 
tears when handling near sharp projections or 
tools. 


i. Do not place equipment against insulators 
or use them for hand or foot holds. 


j- Do not bend flange tabs of insulators to a 
sharp radius. 


k. Do not expose insulators to liquids or 
moisture. The insulation between foil sheets 
cannot be conveniently dried. Insulation dam- 
aged by fuel absorption must be replaced prior 
to engine firing. Insulators that have absorbed 
water do not require replacement if vent holes 
have been incorporated by ECP F1-573. 


l. Make sure that vent covers on inner foils 
of cocoon and thrust chamber and nozzle exten- 
sion insulators are not distorted and are free 
of obstructions. 


m. Insulators must not be alined with drift 
pins engaging nut plates of brackets. 


n. Do not wear clothing containing sharp ob- 
jects that may damage engine finishes. 


o. Exercise extreme care to prevent damage 
to engine equipment. 


p. Insulators are not rigid components until 
installed. If misalinement of attaching features 
occurs due to deformation of insulators from 
handling, it may be necessary to use hand-~force 
to effect installation. To prevent damage to in- 
sulators, apply hand-force to large areas either 
by pushing or striking with the heel of the hand. 
Wear gloves to prevent injury to hands. 


4-3A. WEIGHT AND BALANCE. 


4-3B. The weight and balance of thermal insu- 
lation affects vehicle performance, and any 
affects to weight and balance resulting from 
modifications to the thermal insulation must be 
considered. A breakdown of thermal insulation 
weight and balance is outlined in steps a through 
d. Totals are outlined in steps eandf. The 
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Paragraphs 4-4 to 4-5 


data in steps c and d must be entered in the e. Totals (inboard engines): ( @ 
Stage Weight and Balance History Log. (Arm 
is referenced from gimbal bearing centerline, 
plus (+) being in the aft direction. ) (1) Weight (pounds) +1, 188. 0. 


a. Brackets and insulators installed by (2) Arm (inches) +77. 5. 


Rocketdyne: 
(3) Moment (inch-pounds) 92, 108. 
(1) Weight (pounds) +212. 0: 
f. Totals (outboard engines): 
NOTE 
(1) Weight (pounds) +1, 198.0. 
Weight is included in total delivered- 
engine weight in engine log books (2) Arm Gnches) +77. 5. 
starting with engine F-2062. 


(3) Moment (inch-pounds) 92, 887. 
(2) Arm Gnches) +31. 2. 


4-4, INSTALLATION. 
(3) Moment (inch-pounds) 6, 614. ——— 


4-5. Component installation order, identifica- 


b. Remaining brackets and blanket insulator: tion, and associated hardware are listed in each 
installation figure. Index numbers in the figures 
: indicate the sequence of installation for the = 

vy ent toeands) 406, listed parts. Detail and attaching parts are ( @ 
indented in the Listing following the indexed 

(2) Arm (inches) +20. 0. assembly. Special instructions occur in a list- 
ing in the order of performance. Applicable 

(3) Moment (inch-pounds) 1, 920. installation tools are indicated in section I. A 


numerical list of parts and their shipping box 
and figure locations is outlined in section Vil. 


c. Thermal insulation insulators (inboard . The following is a suggested sequence of 
engines): installation: 
(1) Weight (pounds) +880. 0. a. Transducer insulators (paragraph 4-7, 
figure 4-1). 


(2) Arm Ginches) +95. 0. 
b. Cocoon purge manifold (paragraph 4-9, 


(3) Moment (inch-pounds) 83, 574. figure 4-2). 
d. Thermal insulation insulators (outboard c. Attach brackets (paragraph 4-11, figure 
eagines): 4-4). 
(1) Weight (ounds) +890.0. , Oxidizer lines (paragraph 4-13, figure 
(2) Arm (inches) +94. 8. 
(3) Moment (inch-pounds) 84, 353. | eS 
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e. Thrust chamber and nozzle extension 
(paragraph 4-15, figure 4-7). 


f. Cocoon (paragraph 4-17, figure 4-8). 


g. Heat exchanger lines (paragraph 4-19, 
figure 4-9). 


h. Wrap-around lines (paragraph 4-21, 
figure 4-10). 


4-6. The following must be observed where 
applicable: 


a. Engine areas must be inspected prior to 
closing out the areas with insulators. 


b. Cautions and notes must be observed. 
These are located following the condition to 
which they apply, unless they specifically indi- 
cate their application to a subsequent condition. 


4-7. INSTALLING PRESSURE TRANSDUCER 
INSULATORS. 


4-8. Insulators must be installed on the engine 
instrumentation transducers as indicated in 
figure 4-1. The following special instructions 


apply: 


a. Install insulator 19-145114, using 4 screws 
NAS1100C08-37, 8 washers LD153-0010-0005, 
and 4 nuts NAS6T9CO8W. Torque nuts to 16 42 
inch-pounds. 


b. Install remaining insulators, using inconel 
lockwire MS2Z0995N20. Install lockwire as 
shown in figure 4-6. 


NOTE 


Any separation of bonding between 
metal tab and insulator body is 
acceptable when insulators are 
safetywired as shown in figure 
4-6. 


Paragraphs 4-6 to 4-8 


NO, ZSIDE 


Figure 4-1. Pressure Transducer Insulators 
(Sheet 1 of 2) 
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Paragraphs 4-9 to 4-10 


index Insulator Transducer 


Number Part Number Plug (Ref) 
1 19-145113-4 P123 
2 19-145112-2 P119 
3 19-145113-1 P116 
4 19-145113-1@) P117 
19-145112-3(>) 
5 19-145112-1(2) P159 
6 19-145113-1(a) P1i55 
1 19-145113-1 P1i8 
8 19-145113-34@) P162 
9 19-145113-1{@) Pi21 
10 19-145113-1 Pi20 
11 19-145113-1() Pi2i 
12 19-145114@) P161, P163, 
P164, P165, 
‘P166 
13 19-145112-2 P122 
14 19-145113-1(@) P160 
15 19-145113-1() P158 


{a} Used on thermal insulation sets 12-1 
through 15-7. 

(b) Used on thermal insulation sets 16-1 
and subsequent. 


Figure 4-1. Pressure Transducer Insulators 
(Sheet 2 of 2) 


4-9. INSTALLING COCOON PURGE MANI- 
POLD. 


4-10. The cocoon purge manifold is installed 
in the index number order outlined in figure 
4.2 which is applicable to engines not having 
the equipment already installed by the manu- 
facturer prior to engine delivery. Observe 
applicable safety precautions outlined in para- 
graph 4-2. 
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PURGE TUBE 
(REF) 


CLAMP (REF} 


, 


a —_— 


TOOLING RING (REF) \ 


© 


145011-E-Z2A 


Name and es Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (inch- Pounds) No. No. tity (Inch- Pounds) 
i 1 &RD251-4084-0272 1 Orifice 3 AN824-10C i Tee 
2 145523 Attaches i Tube NOTE 


to tee (3). Coupling nuts of tubes (2, 4) must be 


RD111-1010-6425 4 Bolt . 
RD153-5004-0004 4 Wacher torqued as follows: Record maximum 
LD153-0010-0010 4 Washer rt ean a ie ab ia 

' RD114-8003-2004 4 Nut 38 43 Se ee eee 
orque. 
4 145388 Attaches 2 Tube 
to tee (3). 


Figure 4-2. Cocoon Purge Manifold (Sheet 1 of 2) 
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Paragraphs 4-11 to 4-12 


4.4 


Name and 
Part Quan- Torque 
No. ; tity (Inch- Pounds) 
NOTE 

The following parts attach tube (2) 

to existing parallel tube. (See 

sheet 1, detail A.) 
RE127-2001-0006 4 Clamp 
NAS1003-3A 2 Bolt 
LD153-0010-000T 2 Washer 
RD153-5004-0003 2 Washer 
RD114-8003-2003 2 Nut 27 43 


NOTE 


The following parts attach at 
tooling ring holes 4, 10, 14, 20, 
31, 40, 42, 58, 66, and 69. (See 
sheet 1, detail B.) 


MS9104-14 16 Bracket 
NAS1005-8A 10 ~=—s Bolt 
LDi53-0010-0011 10 Washer 
RD153-5004-0005 10 ##$Washer 
RD114-8003-2005 10 Nut 90 +10 


NOTE 


The following parts attach tubes 
(4) to brackets at tooling ring 
holes. 


REi27-2001-0006 10 Clamp 
NAS1003-3A 10 Bolt 
LD153-0010-0007 10 Washer 
RD1i53-5004-0003 10 Washer 
RD114-8003-2003 10 Nut 27 +3 


Figure 4-2. Cocoon Purge Manifold 
(Sheet 2 of 2) 
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4-11. INSTALLING THERMAL INSULATION 
ATTACH BRACKETS, 


4-12. The thermal insulation attach brackets 
are installed in the index number order outlined 
in figure 4-4. Special instructions and varia- 
tions are included, in sequence, with the appli- 
eable indexed part. Engine alinement must be 
completed prior to the installation of brackets 
in the dome area. On specific engines, some 
of the brackets have been installed and alined 
by the manufacturer prior to engine delivery, 
and only the applicable portion of the procedure 
pertinent to the remaining uninstalled brackets 
indexed 5 through 9, 11, 12, 25, and 41 need be 
performed. Those fasteners provided with 
drilled holes for lockwire must be safetywired 
with inconel lockwire following final torquing. 
See figure 4-3 for special wrench and alinement 
equipment. Observe applicable safety precau- 
tions outlined in paragraph 4-2. If a bolt re- 
placement is necessary but not locally available, 
a substitute bolt of identical callout, one or two 
dash numbers longer, may be used. A maxi- 
mum of three washers LD153-0013 may be in- 
stalled under the attaching nut to prevent the 
nut from engaging the imperfect bolt threads. 

A maximum of two washers is used when a 
serrated washer is specified as part of the 
installation. Where lubrication for fasteners 
is specified in this procedure, the lubricant 
must be applied as follows: 


a. Apply lubricant in a streak 1/8 inch to 
1/4 inch wide across all threads and flush with 
top of threads. 


b. Distribute lubricant streak uniformly 
around fastener threads with a clean nylon 
brush. Remove excess lubricant. 
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TRUNNION PIN (REF} FIXTURE 


TRUNNION (REF) SN Vi ) 
WASHER . 
{REF} ig 
TRUNNION NUT TORQUE WRENCH gy ry 
\ @ 125 
: (REF) 
ALINEMENT FIXTURE ts ; io 
(REF) 
F1-6-5 
Figure 4-3. Trunnion Nut Torque Wrench G4086 and Alinement Fixture G4084 | 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 1 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 3 of 44) 
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INTERFACE PANEL 
{REF} 


eS ae ee 
XIDIZER DOME 
s+ BEARING por] (REF) = 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 4 of 44) 
Change No. 7 - 30 June 1970 4-9 


R-3896-6 09 093 


Section IV R-3896-6 


143011-E-27 


Figure 4-4, Thermal Insulation Attach Brackets (Sheet 5 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 6 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 7 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 8 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 9 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 10 of 44) 
4-15 


R-3896-6_09 099 


Section IV R-3896-6 


y * MH NO, 2 OXIDIZER 
NOTE: DETAILS SHOWN ON SHEET 12 DUCT FLANGE 


108 
EXISTING 


BRACKET 
@ oa 
7 A TT 
BO, 2 FUEL 
DUCT ~ o* A ! 


ee [ __FORWARD (ROTATED) 
* TO eee ere 
ae ‘G) 6 
{ROTATED} 


145011-E-33 


Se 
a 
“~~ 
nd 
Koh 
wt 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 11 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 12 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 13 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 14 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 15 of 44) 
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Figure 4-4. Thermal Insulation Attach Brackets (Sheet 16 of 44) 
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Name and 
index Part Quan- Torque 
No. No. tity (Inch-Pounds) 
1 145352 (Sheet 1.) 1 Bracket. 
Attaches to 
interface panel. 
HL30-8-18 5 HI-LOE Pin 
HLis4w-8 HI-LOE Collar 
2 145354 (Sheet 1.) Bracket 
Attaches to 
interface panel. 
HL30-8-18 4 HI-LOE Pin 
HL30-8-19 2 HI-LOE Pin 
HL194W-8 6 HI-LOK Collar 
NOTE 


Two each of pins HL30-8-19 and col- 
lars HL194W-8 replace two existing 
interface panel pins and collars. 


3 145355 (Sheet 1.) 1 Bracket 
Attaches to 
interface panel. 
HL30-8-18 6 HI-LOE Pin 
HL1i94w-8 6 HI-LOK Collar 
4 145353 Gheet 1.) 1 Bracket 
Attaches to 
interface panel. 
HL30-8-18 5 HI-LOE Pin 
HL194W-8 5 HI-LOE Collar 


NOTE 


The following procedure installs 
brackets © through 9) with cocoon in- 
sulator (2) shown in figure 4-8. 


a. See figure 4-5 and install gas generator 
oxidizer feed line insulators. 


b. See figure 4-8 and obtain insulator (2). La 


out insulator ona clean surface, bright side up, 


relative to its position when installed on the engine. 


c. See sheet 4 for locations and obtain 
brackets (5, 

d. Install bracket (7) to insulator as shown, 
using $ bolts RD111-1010-6311. Torque bolts 
to 45 +5 inch-pounds. 

NOTE 


Holesin channel of insulator maybe 
elongated up to 1/4 inch additional length 
to match holes in bracket 145614 (7). 


Position bracket (5) under insulator and 
secure with 14 nuts NAS67SC4W and 14 washers 
RD153- 1002-0004. Torque nuts to 68 +7 inch- 
pounds. 


R-3896-6 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch-Pounds) 


f. Install bracket (6) to oxidizer dome with 2 
bo]ts RD111-4010-0408 and 2 washers RD153- 
5004-0004. Do not tighten bolts. 


g- Carefully position insulator (2) with 
brackets attached on engine. 


h. Attach bracket (7) to bracket (6), using 2 
bolts RD111-4009-0406, 2 washers RD153-5002- 
0004, and two serrated washers 145288-7. Do 
nat tighten bolts. 


NOTE 


If interference exists between bracket 
145614 (7) and the oxidizer dome 
torus, remove bracket 145286 (6) 

and lengthen slotted holes as neces- 
sary, except that the edge distance 

of the slotted hole nearest the endof 
of the bracket must not be less than 
0.12 inch. Washer edges may be 
trimmed if interference exists be- 
tween washer and bracket surface. 


i. Tf wrap-around pressurization lines are in- 
stalled, remove protective covers from gimbal 
joints. Install bracket (9) and attach as follows, 
using hardware indicated: (Do not torque bolts 
at this time. } 


(1) Foot of bracket (9) to bracket (7); 2 
bolts NAS1004-2A and 2 washers LD153-0013- 
0002. 


(2) Through bracket (6) into bracket (9); 3 
bolts NAS1004-4A, 3 washers 145288-7, and 3 
washers RD153-5004-0004. 


(3) Through bracket (9) into bracket (7) at 
clevis end; one bolt NAS1004-4A, 2 bolts 
NAS1004-3A, and 3 washers RD153-5004-0004. 

j- Install 2 clamps (8) with 4 bolts NAS1004- 
Z0A, 4 washers RD153-5004-0004, 4 washers 
RD153- 1002-0004, and 4 nuts NASS6TSC4w. 
Torque nuts to 68 +7 inch-pounds. 

k. Torque fasteners installed in steps f, h, 
and ito 68 <7 inch-pounds. 


NOTE 


Rotating the engine, if required, must 
be performed prior to performing steps 
lthrough o, since the attach point at 
the turbopump will not be accessible. 


Pigure 4-4. Thermal Insulation Attach Brackets (Sheet 17 of 44) 
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R-3896-6 Section IV 
@ Name and Name and 
* Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (nch-Pounds) No. No. tity (Inch- Pounds) 
l. Attach bracket (5) to dome with 4 bolts — _ 9 145188 (Sheets 1 Bracket 
RD111-1009-0406and 4 washers RD153- 5004-0004. 1 and 4.) 
Torque bolts to 68 +7 inch-pounds and safetywire. Attaches to 
NOTE brackets (6,7) 
lf interference exists between bracket 
145344 (5) and the gimbal bearing ad- NAS1004-4A 3 Bolt 68 +7 
justment block, the bracket may be 145288-7 3 Washer 
reworked as outlined in section VI. RD153-5004-0004 3 Washer 

m. Install bolt RD111-1010-6308 and washer Attaches to 
RD153- 1003-0006 through insulator (2)into leg bracket (6). 
of bracket (6). Torque bolts to 4525inch-pounds. 

n. eee pare vent ee Oe NAS1004-3A 2 Bolt 68 +7 
paneldoor. Attachtointerface pane ge ‘AS1004- 1 lt 68 +7 
brackets, using 41 bolts RD111- 1010-6410 and41 tes Shad ees 3 . 
washers LD153-0013-0002. Install boltin center Aiachent 
hole and 20 bolts on each side of center hole. aches to 
Torque bolts to 95-100 inch-pounds. bracket (7). 

o. Attach forward edge of insulator to interface 
panel, using 11 screws NAS1100C3-15 (or bolts NAS1004-2A 2 Bolt 68 +7 
RD111-1010-6313) and 11 washers RD153~0115 LD153-0013-0002 2 Washer 
0021. Lubricate screws with thread compound Attaches to ne . 
Fel-Pro C-5A (Felt Products). Do not install bracket (7) at 
in 2 end holes at either side. Torque screws bracket (6). 

@ to 27 43 inch-pounds. 
, p. Continue with installation of bracket (10). 10 ara (Sheets 1 Bracket 
i and 4. 

5 145344 (Sheet 1.) i Bracket Ck 
Attaches to oxi- oxidizer valve. 
dizer dome. 

6 145286 (Sheets 1 1 Bracket RD111-1010-0612 1 Bolt 68 +7 
and 4.) RD153-5004-0006 1 Washer 
Attaches to oxi- 
dizer dome. : NOTE 
RD111-4010-0408 2 Bolt 68 +7 
RD153-5002-0004 2 Washer Replaces existing bolt RD111-9001-0016 

on valve. 

7 145614 (Sheets 1 Bracket 


and 4. ) 11 145305 (Sheets 1 Tie Rod 
ea 1 and 4.) 

racke z 
RD111-4009-0406 2 Bolt 68 +7 aCe S 10). 
RD153-5002-0004 2 Washer : 
bepetiod 2 Washer Ms9201-03 1 Check Nut 

8 145255 (Sheets 1 2 Clamp 68 +7 
and 4.) RE131-7002-0002 1 Rod End 
Adtaches to 
bracket (7). RD111-1010-6526 2 Bolt 
NAS1004-20A 4 Bolt RD114-8003-1005 2 Nut 15 22 
RD153-5004-0004 4 Washer RD153-1002-0005 2 Washer 
RD153-1002-0004 4 Washer RD153-5004-0005 2 Washer 
& NAS6TICAW 4 Nut 68 +7 
Figure 4-4. Thermal Insulation Attach Brackets (Sheet 18 of 44) 
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Section IV R-3896-6 
Name and Name and ( © 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (inch~-Pounds) No. No. tity (Inch-Pounds) 
| 12 145324(f), 1‘ Support RD111-1010-6428 1 Bolt § 
145324-11(g) RD153-5004-0004 1 Washer 
4) Attach RD114-8003-1004 1 Nut 1-7(a) 
) : ae ia Attaches to 
ee bracket (14). 
bracket (7): 17 145259 1 Stiffener 
RD111-1010-6428 1 Bolt E 
NOTE RD153-5004-0004 1 Washer 
Final location is determined by ap- LD153-0010-0009 1 Washer | 
plicable insulator. RD114-8003-1004 1 Nut 1-7(2) 
*# Paris (13 through 17) are detailed ea 
parts of this assembly. ‘i 
13 145462 Attaches 1 Bracket NAS43HT4-54 1 Spacer 
to oxidizer duct. RD111-1010-6480 1 Bolt | 
551-88-790(b) 2 Clamp 50 +5 LD153-0010-0009 1 Washer 
: RD153-9001-0002 2 Washer 
| i4 145461( oy ) 1 «Bracket RD1i4-8003-1004 1 Nut 1-7(a) 
145461-11{ 
‘ Attaches to 
Attaches to oxi- bracket (15) 
dizer duct. (b) i 
a= 8G= 700 2 Camp ot +5 18 145325 (Sheets1 1 Frame & 


NOTE 


Maximum spacing between clamps 
must be at outer curvature of duct. 


15 145256 Attaches 1 Bracket 
to bracket (7). 
NAS1003-3A 4 Bolt 27 +3 
RD153-5004-0003 4 Washer 
NOTE 


The following parts groups are part 
of support (12), Fasteners must be 


and 5.) Attaches 
to oxidizer duct 
and dome. 


NOTE 


Final location is determined by ap- 


plicable insulator. 


@ Parts (19 through 24) are detailed 
parts of this assembly. 


torqued following installation. 19 
16 =145260-11 i Stiffener 

NAS43HT4-75 1 Spacer 

i RD111-1010-6430 1 Bolt 
LD153-0010-0009 1 Washer 
RD153-9001-0002 2 Washer 
RD153-5004-0004 1 Washer 

| RD114-8003-1004 1 Nut i-7(2) 
Attaches to 

i bracket (13). 


(a) Above running torque. 


(b) A component of an assembly. 
(f) Used on thermal insulation sets 12-1 through 12-5, 13-8, and 14-6. 
(g) Used on thermal insulation sets 12-6 through 13-7, 14-1 through 14-5, 14-7, and subsequent. 


145631 Attaches 1 Saddle 
to frame (22). 
NOTE 
Saddle must be removed and rein- | 
. Stalled to encompass strut. 
NAS333CPA4(b) 8 Bolt 2723 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 19 of 44) 
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R-3896-6 Section IV 


© Name and Name and 


Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch- Pounds) No. No. tity (Inch- Pounds} 
145325 (Cont) RD111-1010-6426 i Bolt 
RD153-5004-0004 “1 Washer 
20 145463 i Bracket LD153-0010-0010 1 Washer.) 
Attaches to oxi- RD114-8003-1004 1 Nut 1-7 
dizer duct. Attaches bracket 
(b) (24) to arm (23). 
| 551-688-790 2 Clamp 5025 
) 25 145290 (Sheets 1 1 Bracket 
21 145424 1 Frame and 6.} ; 
Attaches to wrap- 
22 145464 1 Frame around line support 
bracket and oxidizer 
23 145262 1 Arm dome. 
24 145261 1 Bracket 
Attaches to NOTE 


| dome boltheads. 
: Parts (26 through 40) are detailed 


NOTE parts of this assembly. 

1 Bolts must be lubricated with thread e Disaszembly of brackets (32) and 
compound Fel-Pro C-5A (Felt ; : 
Products). (32A) from channel (33) is required 

for installation. Hardware must be 
& NAS1006-3H 2 Bolt 68 +7 retained for assembly. 
t RD153- 5004-0006 2 Washer e Wrap-around lines support bracket 
has been alined. When installing 
NOTE bracket (25), the two existing bolts 
in the wrap-around lines bracket 
The following parts groups are part must be replaced with plate (29 or 
of frame (18). Fasteners must be 30), one each of studs (27 and 28), 
torqued following installation. and washer (31). To avoid disturb- 
: ing alinement, nuts for studs must 
RD111- 1010-6430 1 Bolt be torqued before replacing remain- 
RD153-9001-0002 1 Washer ing existing bolts with remaining 
LD153-0010-0008 1 Washer studs. 
RD114-8003- 1004 1 Nut 1-7{@) 
Atiaches bracket e If interference exists between attach- 
(20) to frame (21) ment lugs of bracket 145187 (32) of 
: bracket 145290 (25) and the customer 
connect support bracket 601912, 
a eg ery : See bracket 145187 may be reworked as 
LD153-0010-0010 1 | Washer Sueinee an Seen: 
: RD114-8003-1004 1 Nut 1-7) 26 145275 1 Bracket 
Attaches arm (23) Attaches to wrap- 
to frame (22). around lines sup- 
port bracket. 
(a) Above running torque. 27 145252-3(Sheet 6.) 2 Stud 
(b) A component of an assembly. 
@ Figure 4-4. Thermal Insulation Attach Brackets (Sheet 20 of 44) 
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Section IV 


37 


33 


35 


36 


Name and 


Quan- Torque 


145290 (Cont) 


145252-5 2 Stud 
145274-1 (left) 1 ~~ Plate 
145274-2 (right) 1 Plate 
145303 4 Washer 
RD153- 5002-0004) 8 Washer 
nAsée79c4wib) 8 Nut 68 7 
NOTE 


Washers (31) must be recessed in 
plates (29, 31) before nuts are 


torqued. 
145187 1 Bracket 
Attaches to 
channel (33). 
145273 i Bracket 
Attaches to 
bracket (33). (b) 
NASS33CPA4 3 Bolt 
145270 1 Channel 
Attaches to 
bracket (32). 
RD111-1006-0305") 2 Bolt 68 +7 
RD111- 1007-0305(?} 2 Bolt 68 27 
RD153-9003-0002 4 Washer 


NOTE 


Bolts must be lubricated with thread 
compound Fel-Pro C-5A (Felt 
Products). 


145237 i 
Attaches to oxi- 
dizer dome-to- 
valve flange - 
boltheads. 


RD111- 1007-0506 2 
LD153-0013-0003 2 


NOTE 


Bolts must be lubricated with thread 
compound Fel-Pro C-5A (Felt 
Products). 


Bracket 


Bolt 68 :7 
Washer 


‘(b) A component of an assembly. 
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38 


40 


Name and 
Torque 
(Inch-Pounds) 


Quan- 
tity 


145318 Z Bracket | 
145271 . 1 Bracket 7 t 
NOTE 
Bolts at each end are used for length 
adjustment. 
145299 1 Bracket 
Attaches to oxi- 
dizer dome. 
RD111-4010-0408 i Bolt 68 47 
RD153-5004-0004 1 Washer 
145298 i Bracket 


NOTE 


The following part groups are part 
of bracket (25). Fasteners must be 
torqued following installation. 


NAS1005-38A 1 Bolt 
RDi53-5004-0005 i Washer 
RD153-1002-0005 1 Washer 
NASS79C5W i Nut 68 #7 -@ 
Attaches bracket ‘a 
(36) to bracket ; 
(37). 

NAS333CPA10 2 Bolt 
BRDi153-1002-0003 2 Washer 
NASETSCIW 2 Nut 40 45 

Attaches channel 

(33) to bracket. 

NAS1003-12A 2 Bolt 
BD1i153-5004-0003 2 Washer 
LD153-0010-0008 2 Washer 
NAS6TICIW 2 Nut 27 <3 
Attaches channel 

(33) to bracket 

(32). 

NAS1004-12A 4 Bolt 
RD153-5004-0004 4 Washer 
RD153-1002-0004 4 Washer 
NAS679C4IWV 4 Nut 66 :7 


Attaches bracket 
(32) to bracket 
(26). 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 21 of 44) 
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R-3896-6 Section IV 
© Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
\ No. No. tity (Inch-Pounds) | No. No. tity  (Inch-Pounds) 
145290 (Cont) NOTE 
NAS1004-16A 4 Bolt The frame may be disassembled, 
BRD153-9001-0002 8 Washer as necessary, for convenience of 
NAS6T9C4W 2 Nut 68 i7 installation. 
ray macenlaeyir ) e If interference exists between bracket 
. 145103 (49) and the spherical bearing 
NAS1004-16A 2 Bolt on the thrust chamber, or between 
RD153- 9001-0002 4 Washer coupling 145268 (50) and customer 
NAS679C4W 2 Nut 68 :7 bracketry, the bracket or coupling 
Attaches bracket may be reworked as outlined in 
(37) to bracket (38). section VI. 
NAS1004-10A 2 Bolt e Parts (42 through 55) are detailed 
RD153- 5004-0004 2 Washer parts of this assembly. 
RD153-9601-6002 2 Washer , 
RD153-1003-0008 2 Washer 42 145476 . Stiffener 
NAS679C4W 2 Nut 68 :7 43 145251 1 Support 
Attaches bracket Attaches to oxi- 
(37) to bracket (38). dizer dome bolt- 
NAS1005-38A i Bolt nee repeat 
RD153-5004-0005 1 Washer BAU SO See: 
RD153-1002-0005 i Washer RD111-1008-6610 2 Bolt 
@ NAS67SC5W 1 Nut 68 +7 LD153-0013-0004 2 Washer 
Attaches bracket 
\ (37) to channel (33). NOTE 
Bolts must be lubricated with thread 
Nee : Bolt compound Fel-Pro C-5A (Felt 
RD153-1002-0004 1 Washer Productak and: @ to 5-10) inch- 
RD153- 5004-0004 1 Washer ek an = bece eee pee ” 
NAS679C4W 1 Nut 68 +7 ihre . cae : e aa Ss eo AG 
‘Atiaehos Braet aes a inal torque i + 
(39) to bracket (40). tae poe: 
RD114- 1009-1003 1 Nut 27 43 45 145459 i Bracket 
NWAS1004-8A 3 Bolt 85 +5 
RD153-5004-0004 3 Washer la ee eee 1 BEREret 
Attaches bracket | 7 Ga ren t 
(40) to bracket (39) See ey tb) 
and bracket (32). RD127-7008-0406°°/ 2 Clamp 505 
41 145477 (Sheets 1 1 Frame 47 145412 1 Stiffener 
and 7.) Attaches to No. 
Attaches to oxi- 1 fuel valve 
dizer dome bolt- flange boltheads. 
heads, tooling ring NAS1005-13H 2 Bolt 68 +7 
and fuel line flange. RD1i53-9004-0002 2 Washer 


{a} Above running torque. 
(b) A component of an assembly. 


NOTE 
Bolts must be lubricated with thread 


compound Fel-Pro C-5A (Felt 


Products). 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 22 of 44) 
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Ssetion IV R-3896-6 
Name and 

Index. Part Quan- Torque Index 

No. No. tity (Inch- Pounds) No. 


145477 (Cont) 


48 145609 i Bracket 
49 145103 i Bracket 
Attaches to oxi- 
dizer dome bolt- 
heads. 
RD111-1009-6616 Z Bolt 
LD153-0013-0004 2 Washer 


NOTE 
Bolts must be lubricated with thread 
compound Fel-Pro C-5A (Felt 
Products) and torqued to 5-10 inch- 
pounds\4/; also used to install cocoon 


insulator. Final torque is 150415 
inch-pounds. 
56 145268 1 Coupling 
51 145267 1 Support 
52 145266 1 Coupling 
Attaches at 
thrust chamber 
tooling ring 
holes (35, and 
39). 
NAS1006-11A 2 Bolt 
LD153-0010-0014 2 Washer 
RD153-5004-0006 2 Washer 
NAS679C6 2 Nut 68 +7 
5 145060 1 Bracket 
54 145465 i Bracket 
55 145469 1 ‘Rod 
NOTE 


The following part groups are part 
of bracket (41). Fasteners must be 
torqued following installation. 


NAS1004-23A Zz Bolt 
RD153-9003-0001 4 Washer 
LD153-0010~-0009 9 Washer 


(@) Above running torque. 


‘Part Quan- 
No. tity 
NASB7SC4W 2 


Attaches bracket 


(43) to stiffener (44). 


NAS1004-7A 
RD153-9003-0001 
LD153-0010-0009 
NAS6TSC4AW 
Attaches bracket 


vem oe wie han 


(45)to stiffener (44). 


NAS1003-25A 
RD153-9003-0002 
LD153-0010-0002 
NAS67TSCIaw 
Attaches bracket 
(46) to stiffener 
(44). 


NAS1004-18A 
RD153-1002-0004 
RD153-9004-0001 
RD114-8003-1004 
Attaches stiffener 
(47) to stiffener 
(42). 


NAS1004-32A4 
RD153-1002-0004 
RD153- 5004-0004 
NAS67T9C4W ~ 
Attaches bracket 
(49) to coupling 
(50). 


NAS1006-66A 
RD153-5004-0006 
RD153- 1002-0006 
NAS679C6 
Attaches coupling 
(50) to support 
(51) and bracket 
(53). 


NAS1297-5-33 
RD153-5004-0006 
RD153-1002-0005 
NAS679C5 
Attaches support 
(51) to coupling 
(52). j 


lS ll oad ho So ty Bo I a 


Le Se 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 23 of 44) 
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Name and 


(@ 


Torque 


(Inch- Pounds} 


Nut 27 +3 


Bolt 
Washer 
Washer 
Nut 68 +7 


Bolt 
Washer 
Washer 
Nut 27 +3 


Bolt 
Washer 
Washer 


Nut 45 +5 C & 


Bolt 1-7) 
Washer 
Washer 
Nut 


Bolt 1-7) 
Washer 
Washer 
Nut 


Bolt 

Washer 
Washer 

Nut 27 23) 4 
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Name and 
\ Index Part Quan- Torque 
No. Noa. tity (Inch- Pounds) 


145477 (Cort) 


145265 1 Bushing 
RDi53-9004-0002 2 Washer 
RD114-8003-1005 1 Nut 273 


Attaches bracket 
(54 to bracket (49). 


NAS1004-13A 2 Bolt 
LD153-0013-0002 2 Washer 
RD153-1002-0004 2 Washer 
RD114-8003-1004 2 Nut 306 +3 
Attaches rod ends 

at bracket (54) and 

bracket (45). 

KE4-22 i Rod End 
KE L4-22 i Rod End 
RD114-1009-0003 1 Nut 27 £3 
RD114-1009-1003 1 Nut 27 +3 


Attaches to rod (55). 


56 145498 (Sheets 2, i Frame 
8, and 9.) 


NOTE 


Parts (57 through 67, 69 through 
77, and 79 through 85) are de- 
tailed parts of this assembly. 
Plate (68) and nut (78) are included 
for sequence purposes. 


# This assembly requires aline- 
ment with assemblies (86, 102, 
125, and 151). The following 
procedure installs and alines 
these assemblies: (Each 
assembly must be attached as 
specified, using only the indi-_ 
cated hardware. Installation is 
completed after alinement.) 


@ Steps a through m install frame 
(56). See sheet 2 for location 
and sheets 8 and 9 for details. 


a. Disconnect fuel drain line inboard of No.1 
side turbopump trunnion. 


Index Part 
No. No. 


Section IV 


Name and 
Quan- Torque 
tity (Inch- Pounds) 


b. Remove and discard inboard trunnion nut. 
Leave trunnion nut washer installed. 


ce. Remove outboard trunnion nut and washer 
and retain for installation. 


d. Disassemble frame (56) by removing plate 
(76) and bracket (77) from bracket (64). Retain 
hardware for installation. See sheets 8 and 9 


for part locations. 


e. Install bracket (74) at inboard side of 
trunnion and retain with nut (78). Using wrench 
G4086 (figure 4-3), torque nut to 825 +10 inch- | 


pounds. 


CAUTION 


The cylindrical portion of nut must 
be engaged in hole of bracket before 


tightening. 


f. Make sure a minimum gap or 0.040 inch 
exists on both sides of bracket (74), between 
bracket and shoulder of nut (78), and between 
bracket and existing washer. 


g. Install collar (75) at outboard side of 
trunnion and reinstall trunnion washer and nut. 
Torque nut to 825 +10 inch-pounds. 


h. Remove clamp (71) and retain clamp and 
hardware for installation. 


i. Remove bracket (85) with brace (84) 
attached. Retain assembly and hardware for 


installation. 


j. Install remaining portion of frame (56) by 
securing bracket (64) between plate (76) and 
bracket (77). Secure with hardware retained in 


step d. 


NOTE 


Fasteners securing plate (76) and 
bracket (77) must be loosened before 
tightening fasteners securing bracket 


” (64) between them. 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 24 of 44) 
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Section IV R-38596-6 
Name and Name and : 
Index Part Quan- Torque Index Part Quan- Torque ( : 
No. No, tity (inch- Pounds) No. No. tity (Inch-~ Pounds) 3 
k. Using 3 bolts NA51005-4H and.3 washers CAUTION 


RD153-9004-0002, attach bracket (66) (sheet 8) 
to fuel line flange. Torque bolts to 6847 inch- 
pounds. 


NOTE 


Frame may be temporarily 
supported at oxidizer valve 
flange until attached at fuel 
line flange. 


1. Install fuel drain line and torque coupling 
nut to 420-600 inch-pounds. 


m. Loosely install clamp (71). Reinstall 
bracket (85). 


NOTE 


Step n instalis bracket 145496 
(86). See sheet 2 for location - 
and sheet 10 for details. 


n. Disassemble bracket (88) from assembly 
{ (86). Using 4 bolts NAS1004-6A, 4 washers 
RD153-9004-0001, 4 washers RD153-1002-0004, 
and 4 nuts NAS679C4W, loosely install bracket 
(88) to the plate of the thrust chamber. Retain 
disassembled hardware for reassembly. Do 
not attach other portions of the bracket. 


NOTE 


Steps o through s install a part 
group at the No, 2 side turbo- 
punip trunnion consisting of 
parts (74, 75, 78, and 94 
through 101). See sheet 3 for 
locations and sheets 11 and 12 
for details. 


o. Remove trunnion nuts at No. 2 side. 


Leave inboard washer installed, discard in- 
board nut, and retain outboard nut and washer. 


p. Install bracket (74) at inboard side of 


trunnion and retain with nut (78). Using wrench 


G4086 (figure 4-3), torque nut ta 625 +10 inch- 
pounds. 


Ensure that cylindrical portion 
of nut is engaged in hole of 
bracket before tightening. 


gq. Ensure that a minimum gap of 0.040 inch 
exists on both sides of bracket (74), between 
bracket and shoulder of nut (78), and between 
bracket and existing washer. 


r. Install collar (75) at outboard side of 
trunnion. Reinstall trunnion washer and nut. 
Torque nut to 825 +10 inch-pounds. 


s. Install parts (94 through 101) using the 
following hardware groups: (Clamp (99) shall be 
loosely installed.) 


$4 145432-2 1 Bracket 
RD111-1009-0412 2 Bolt 68 +7 i 
LD153-0013-0002 2 Washer 
RD153-9004-0001 2 Washer 


Attaches to bracket : 
oo (@ 


95 145471-2 i Bracket 
RD111-1008-0416 4 Bolt 68 +7 
LD1i58-0013-0002 4 Washer 
Attaches to collar 
{75}. 

86 145601 1 Bracket 
NAS1004-7A 6 Bolt 
LD158-0013-0002 6 Washer 
RD1i53-1002-0004 6 Washer 
RD1I14~8003-1004 6 Nut 68 +7 


Attaches to plate 
(94) and bracket 
(95). 


NOTE 


Fasteners attaching bracket (94) and 
bracket (95) must be loosened before 
torquing fasteners attaching bracket 
{96} between them. 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 25 of 44) 


4-30 Change No. 1 - 27 January 1967 


R-3896-6_09 114 


R-3896-6 Section IV 
@ Name and Name and 
A Index Part Quan- Torque Index Part Quan- Torque 

No. No. tity (Inch- Pounds) No. No. tity (inch- Pounds) 

97 145615 Attaches to 1 Tongue NOTE 
bracket (86). 

NAS1004-30A Z Bolt Frame may be temporarily supported 
RD153-9004-0001 4 Washer at No. 1 oxidizer valve flange until 
RD114-8003-1004 2 But 27 +3 attached at fuel line flange. 

98 145493 Attaches to 1 Clamp u. Remove HI-LOK pins HL30-8-9 and collars 
turbopump support HL194-W-8 from interface panel and attach 
strut tongue (97). bracket (124) to the interface panel, using one 

- bolt NAS1004-26A, one bolt NAS1004-14A, 2 
-NA51004-10A 1 Bolt washers LD153-0013-0002, 2 washers RD153- 
RD153-9004-0001 1 Washer 1002-0004, and 2 nuts RD114-8003-1004. 
RD153~-1002-0004 i Washer Torque nuts to 68 +7 inch-pounds. (See sheet 
RD114-8003-1004 1 Nut 68 +7 12, detail H-H.) 

$9 145626 Attaches to 1 Clamp NOTE 
turbopump support 
strut, clamp (98), Step v installs stiffener (151). See 
and bracket (101). sheets 3 and 15 for location. 
RD111-4008-3413 4 Bolt 68 +7 y. Install stiffener (151) and secure to 
LD153-0013-0002 4 Washer brackets (64) and (96), using following hardware: 

@ 100 145616 Attaches to 1 Plate NAS1005-27A 2 Bolt 
, bracket (101). NAS1005-20A 2 Bolt 
LD153-0013-0003 4 Washer 
NAS1004-9A Zz Bolt RD153-1002-0005 4 Washer 
LD153-0013-0002 2 Bolt RD114-8003-1005 4 Nut 1-'7(@) I 
RD153-1002-0004 2 Washer Attaches to bracket 
RD114-8003-1004 2 Nut 68 +7 (64). 

101 145454 Attachesto 1 Bracket NAS1004-29A 3 Bolt 
clamp (98). LD153-0013-0002 3 Washer 
NAS1004-32A4 . g Bolt RD153-1002-0004 3 Washer 
RD153-9004-0001 4 Washer RD114-8003-1004 3 Nut 1-7(2) | 
NAS1I057T4~117 2 Spacer Attaches to bracket 
RD114-8003-1004 2 Nut 27 43 (96). 


NOTE 


Steps t and u install frame (102). See 
sheet 3 for location and sheets 11 and 


12 for details. 


t. Install frame and, using 3 bolts NAS1005- 


4H and 3 washers RD153-9004-0002, attach 
bracket (111) of frame at the No. 2 fuel line 
flange. Torque bolts to 68 +7 inch-pounds. 


{a} Above running torque. 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 26 of 44) 
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Section IV 
Name and 
ladex Part Quan- Torque 
No. No. tity (nch-Pounds) 


w. (Deleted) 


wA. Prepare support bow (125) for installa- 
tion by adjusting the following indexed items to 


the lengths indicated. Dimensions given are 
between centerlines of rod end bolts. Make 
sure rod ends are properly oriented as shown 
in the noted details prior to torquing and 
safetywiring jamnuts. ~ 


(1) Tube (140A), detail L-L: 5.24 40.03 
inch. 


(2) Tube (133), detail M-M: 5.25 40.03 
inch. 


(3) Tube (188), detail K-K: 5.75 20.03 
inch. 


(4) Tube (117) and bracket (148), detail 
N-N: 4.28 +0. 03 inch. 


x. See sheet 15 and install bow (125) and 
secure intercostals (129, 131) to frame (151), 
using the following hardware groups: 


NAS1004-17A 1 Bolt 
RD153-5004-0004 1 Washer 
RD153- 1002-0004 1 Washer fa) 
RD114-8003- 1004 1 Nut 1+7 


Attaches frame (151) 
to intercostal (131) 
of bracket (125). 


a) Above running torque. 


R-3896-6 


NWAS1004-19A 1 
RD153- 1002-0004 i 
LD153-0010-6009 i 
RD114-8003-1004 1 
Attaches frame (151) 
to intercostal (129) 
of bracket (125). 


Name and . a 
Torque ( 

(Inch- Pounds) . 

Bolt 

Washer 

Washer 

Nut 1-7 


xA. Connect attach feature for tubes, ad- 
justed in step wA, to the engine, using the 
following attaching hardware: 


RD111-1010-0415 i 
LD153-0013-0002 1 
Attaches bracket (141) 
for tube (140A) to 
turbopump. 


NAS1004-4H 1 
LD153-0013-0002 1 
Attaches rod end 

for tube (133) to 
turbopump. 


NOTE 


Bolt 68 +7 
Washer 


Bolt 68 +7 
Washer 


(@ 


Bolts must be lubricated with thread 
compound Fel-Pro C-5A (Felt 


Products). 


NAS1004-2H 2 
LD153-0013-0002 2 
Attaches bracket 
(139) for tube (138) 

to turbopump. 


NOTE 


Bolt 68 +7 
Washer 


Bolts must be lubricated with thread 
compound Fel-Pro C-5A (Felt | 


Products). 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 27 of 44) 
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R-3896-6 


Name and 
Index Part Quan- Torque 
No, No. tity (Inch-Pounds) 
NAS1004-5A i Bolt 68 +7 
LD153-0013-0002 i Washer 


Attaches bracket 
(148) for tube (117) 
to turbopump. 


NOTE 


Bolts must be lubricated with Fel- 
Pro C5 (Felt Products). | 


xB. Secure brackets (144) for tubes (114, 
117) to turbopump. (See details L-L and N-N.) 
Adjust tube lengths, as necessary, to maintain 
alinement of support bow. Torque nuts for 
brackets (144) to 68 +7 inch-pounds. 


y- Secure stiffeners (126 and 127) of bow 
(125) to frames (56 and 102), using the follow- 
ing hardware groups: (See sheets 9 and 11 for 
details. Details C-C and F-F apply to stiffener 
(126). Details D-D and G-G apply to stiffener 
(127). 


at stiffener (103) and 
stiffener (107). 


(a) Above running torque. 


126 RD111-1016-0405 2 Bolt 68 +7 
(Ref) Attaches plates of 
frame (56). 
NAS1004-16A 4 Bolt 
LD153-0013-0002 4 Washer 
RD153-1002-0004 4 Washer 
RD114-8003-1004 4 Nut 68 +7 
Attaches stiffener 
(126) to stiffener (62) 
and intercostal (63). 
RD111-1016-0405 Z Bolt 68 +7 
RD153-5005-0005 2 Washer 
NAS6TISCAW 2 Nut 
Attaches bracket (82) 
to plate of frame. 
NAS1004-21A4 4 Bolt 
LD153-0013-0062 4 Washer 
LD153~-0010-0010 4 Washer 
NAS679C4W 4 Nut 1-7(a) 
Attaches stiffener (126) 


Section IV 
Name and 

Index Part Quan- Torque 
No. No. tity (Inch- Pounds) 

RD111-1016-0406 2 - Bolt6847  § 

LD153-0013-0002 2 Washer 

Attaches bracket 

(113) to stiffener 

(126). 

NOTE 

If stiffener (126) is not equipped with 

nut plates, use two washers RD153- 

1002-0004 and two nuts RD114-8003- 

1004 with listed bolts and washers. 
127 RD111-1016-0405 2 Bolt 68 +7 
(Ref) Attaches at plate 

of intercostal (63). 

NAS1004-15A4 4 Bolt 

LD153-0013-0002 4 Washer 

LD153-0010-0010 4 Washer 

NAS679C4W 4 Nut 1-72) 

Attaches stiffener 

(127) at intercostal 

(63). 

RD111-1016-0407 4 Bolt 

LD153-0013-0002 4 Washer 

LD153-0010-0010 4 Washer 

NAS679C4W 4 Nut 66 +7 

Attaches bracket 

(81) to stiffener 

(127). 

NOTE 

Replaces existing attaching hardware 

for bracket (81). 

RD111-1016-0465 2 Bolt 68 +7 

Attaches at plate 

of stiffener (103). 

NAS1004-21A 4 Bolt 

LDi53-0013-0002 4 Washer 

LD153-0010-0016 4 Washer 

NAS679C4W 4 Nut 1-7(a) I 


Attaches stiffener 
(127) to stiffener 
(103). 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 28 of 44) 
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Section IV R-3896-6 
Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
Moa. No. tity {Inch-Pounds} No. No. tity {Inch- Pounds} 
RD111-1016-0407 2 Bolt ae. Check that a minimum gap of 0.040 inch 
LD153-0013-0002 2 Washer exists on both sides of brackets (74) between 
RD153-1002-0004 2 Washer bracket and washer at each trunnion area. 
RD114-8003-1004 2 Nut 68 +7 Check that serrations are alined, and retorque 


Attaches bracket 
(116) to stiffener 
(127). 


z. (Deleted) 


aa. Install Thermal Insulation Reference 
Tool G4084 (figure 4-3) by removing bolts at~- 
taching brackets (141, 148) to fuel inlet bracket 
aft of lube control valve. Check that the higher 
portion of tool indicator leg faces aft, then posi- 
tion tool over inlet bosses and, using bolts that 
were removed, secure tool and brackets (141, 
148) to fuel inlet. Tighten bolts to prevent 
movement of tool, but do not torque bolts to 
full torque. 


ab. See detail B-B, sheet 9, and loosen 
bolts attaching collar (75) to bracket (77) and 
bracket (74) to plate (76) at No. 1 side trunnion 
area. 


ac. See sheet 11 and loosen bolts attaching 
collar (75) to bracket (95) and bracket (74) to 
bracket (94) at No. 2 trunnion area. 


ad. Slide complete frame assembly across 
the engine in the direction required to aline 
rivet heads in stiffener (126) and frame (151) 
with holes in reference tool. Rivet heads must 
aline with holes within +0. 125 inch. 


bolts loosened in steps ab and ac. 


af. See sheet 11 and adjust frame (102) for 
fore and aft location by adjusting angle (110) and 
brackets (111, 108) until aft edge of stiffener 
(104) is within 3.500 40.125 inches from center- 
line of forward side of gas generator fuel supply 
line flange. Torque fasteners to maintain frame 
alinement. 


ag. See sheet 8 and secure frame (56) by 
torquing fasteners through angle (67) at stif- 
fener (61) and fasteners at bracket (68) and 
plate (69). 


ah through am. (Deleted) 
an. Starting with frame (56) of listed parts 
on sheet 30, progressively connect remaining 
bracket attach points to engine and torque all 
attaching and assembly fasteners as indicated. 
CAUTION 


Alined positions must not be dis- 
turbed during torquing. 


ao. Remove reference system and reinstall 
bolts at brackets (141, 148). Torque bolts to 


68 +7 inch-pounds. i 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 29 of 44) 
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R-3896-6 


Name and 
Index Part Quan- Torque 
No. No. tity (Unch- Pounds) 
145498 (Cont) 
57 145415 i Stiffener 
58 145410 1 Stiffener 
§9 145416 1 Intercostal 
60 145413 i Stiffener 
61 145404 1 Stiffener 
62 145409 i Stiffener 
63 145417 1 Intercostal 
64 145474 l Bracket 
65 145603 1 Bracket 
66 145620 Attaches 1 Bracket 
to fuel line 
flange boltheads. 
NAS1065-4H 3 Boit 68 +7 
RD153-$004-0002 3 Washer 


NOTE 


Lubricate bolts with Fel-Pro C5 
(Felt Products). 


87 145621 i Angle 
68 145617 Attaches 1 Bracket 
to oxidizer line 
flange boltheads. 
NAS1005-4H Z Bolt 68 +7 
LD153-0013-0003 2 Washer 


NOTE 


Lubricate bolts with Fel~Pro C5 
(Felt Products). 


69 145618 (Sheet 8.) i Plate 


Index 
No. 


70 


71 


72 
43 
74 


75 
76 
cai 
78 
79 


80 
81 


82 


Part Quan- 
No. tity 

145624 
145606 1 

{Sheet 8, 

detail A-A.) 
145607 1 
145605 1 
145446 1 

(Sheet 9, 

detail B-B.) 
145445 1 
145432-1 i 
145632 1 
145630 i 
145450 1 

(Sheet 9, 

detail D-D.} 

Attaches to fuel 

inlet elbow. 

NAS1004-4H 2 

LD153-0013-0002 
145279-5 - 1 
146457 i 
145456 i 

(Sheet 9, 

detail C-C.) 


1: 
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Section IV 


Name and 
Torque 
{Inch- Pounds) 

Bracket 


Clamp 


Channel 
Block 


Bracket 


Collar 
Plate 
Bracket 
Nut 825 +10 


Bracket 


Bolt 68 +7 
Washer 


Tube 
Bracket 


Bracket 


4-35 


Section IV R-3896-6 
Name and Name and }@ 
Index Part Quan- Torque Index Part Quan- Torque 
No No. tity nch-Pounds) No. No. tity (Inch- Pounds) 
145498 (Cont) KE4-22 1 Rod End 
KEL4-22 i Rod End 
83 145466 Attaches to 1 Bracket Attaches to tube 
fuel inlet elbow. (80). 
NAS1004-3H 3 Bolt 68 27 RD114-1009-1003 1 Nut 27 +3 
LD153-0013-0002 3 Washer RD114-1009-0003 1 Nut 27 +3 
NOTE NAS1004-6A 4 Bolt 
LD153-0013-0002 4) Washer 
Replaces existing bolt RD111-4010- RD153-1002-0004 4 Washer 
6408. RD114-8003-1004 4 Nut 68 #7 
Attaches bracket 
84 145458 1 Brace (81) to intercostal 
(63). 
(Sheet 9, detail 
E-E.) Attaches NAS1006-9A 1 Bolt 
to tooling rings. LD153-0013-0004 1 Washer 
RD153-9004-0003 1 Washer 
RD111-1010-6624 2 Bolt RDi14-8003-1006 1 Nut 150 +15 
LD153-0013-0004 2 Washer Attaches bracket 
RD153-1002-0006 4 Washer (82) to bracket 
RD114-8003-1006 2 Nut 150 +15 (83). 
Attaches to aft & 
tooling ring holes RD111-1016-0405 2 Bolt 
(11) and (12). RD153-5005-0005 2 Washer | 
NAS679C4W 2 Nut 68 +7 
RD111-1010-6624 2 Bolt Attaches bracket 
LD153-0013-0004 2 Washer (82) to stiffener 
RD153-1002-0006 4 Washer (62) and inter- 
RD114-8003-1006 2 Nut 150+15 costal (63). 
Attaches to forward 
tooling ring holes RD111-1009-0411 Bolt 68 +7 
(11) and (12). NAS1004-4A 2 Bolt 68 £7 
LD153-0013-0002 2 Washer > 
85 145494 1 Bracket Attaches block 
. (73) to bracket 
NOTE 


(64). 
NOTE 


Bolts RD111- 1009-0411 subsequently 
replace bolts NAS1004-4A. Bolts 


The following part groups are part 
of frame (56). Fasteners must be 
torqued following installation and 


alinement. NAS1004-4A must be lubricated with 
Fel-Pro C5 (Felt Products). 
NAS1004-134 2 Bolt 
LD153-0013-0002 2 Washer 
RD153-1002-0004 2 Washer 
RD114-8003-1004 2 Nut 15 +2 


Attaches tube (80) 
to bracket (79) and 
bracket (81). @ 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 31 of 44) 
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R-3896-6 Section IV 
@ Name and Name and 
; Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch- Pounds) No. No. tity (Inch- Pounds) 
. 145498 (Cont) NOTE 
RD111- 1009-0442 Bolt 27 33 Bolts RD111-1009-0416 may be sub- 
NAS1004-518 2 Bolt 27 +3 stituted. Bolts NASi1004-8H must be 
LD153-0013-0002 2 Washer lubricated with Fel-Pro C5 (Felt 


Attaches clamp Products). 


(71) to channel (72). NAS1004-14A 2 Bolt 
NOTE LD153-0013-0002 2 Washer 
RD153-1002-0004 2 Washer 
Bolts RD111-1009-0442 subsequently RD114-8003-1004 2 Nut 1-7@) | 
replace bolts NAS1004-51H. Bolts NAS1004-42A 7 Bolt 
NAS1004-51H must be lubricated with LD153-0013-0002 1 Washer 
Fel-Pro C5 (Felt Products). RD153-1002-0004 1 hehrsarege ft 
a = a 
NASI og 3 Bat co EE 
LD153-0013-0002 3 Washer (64) to stiff 
RD153-1002-0004 3 Washer een. 
RD114-8003-1004 3 Nut 68 +7 
Attaches plate (76) NAS1004-24A 1 Bolt 
to bracket (64). LD153-0013-0002 1 Washer 
NAS1004-12A(€) 3 Bolt RD153-1002-0004 1 Washer 
RD111-1010-6420(¢) RD114-8003-1004 1 Nut 1-7@) [ 
LD153-0013-0002 3 Washer Attaches stiffener 
& RD153-1002-0004 3 Washer (60) to bracket (64). 
RD114-8003-1004 3 Nut 68 +7 
Attaches bracket 
(77) to bracket (64). NAS1004-424 2 Bolt 
LD153-0013-0002 2 Washer 
NAS1004-5H 2 Bolt 68 +7 RD153-1002-0004 2 Washer 
RD153-9004-0001 2 Washer RD114-8003-1004 2 Nut 1-7@) J 
Attaches plate NAS1004-14A 2 Bolt 
(76) to bracket LD153-0013-0002 2 Washer 
(74). RD153-1002-0004 2 Washer 
RD114-8003-1004 2 Nut 1-72) J 
NOTE Attaches bracket (64) 
to stiffener (62). 
Bolts RDi11-1009-0412 may be sub- 
stituted. Bolts NAS1004-5H must be NAS1004-17A 2 Bolt I 
lubricated with Fel-Pro C5 (Felt RD153-9004-0001 4 Washer 
Products). RD114-8003-1004 2 Nut 27 43 
Attaches bracket 
NAS1004-8H 4 Bolt 68 +7 (70) to intercostal 
LD153-0013-0002 4 Washer (59). 
Attaches bracket 
(77) to collar (75). NAS1004-10A 2 Bolt i 
LD153-0013-0002 2 Washer 
RD153-1002-0004 2 Washer 
MS20500-428 2 Nut 68 +7 


(a) Above running torque. 
{c}) Used on thermal insulation sets 12-1 through 15-6. 
(d) Used on thermal insulation sets 15-7 and subsequent. 


Attaches bracket 
. (68) to bracket 
(70). 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 32 of 44) 
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86 145496 (Sheets 2 


Section IV 


Part 
No. 


i 145498 (Cont) 


NAS1004-18A 
RD153-~-9004-0001 
RD114-8003-0004 


Quan- 
tity 


4 
8 
4 


Attaches bracket (67) 


to stiffener (61). 


NAS1004-6A 


LD153-0013-0002 
RD153-9004-0001 
RD114-8003~ 1004 


3 
3 
3 
3 


Attaches brace (84) 


to bracket (85). 


NAS1004-12A 
LD153-0013-0002 
RD153-9004-0001 


NAS6TSC4W 
Attaches bracket (85) 


to stiffener (58). 
RD111-1009-0411 


NAS1004-4H 


LD153-0013-0002 
Attaches bracket 
(66) to angle (67). 


NOTE 


Ce 


4 
4 


R-3896-6 


Name and 
Torque 


(Inch- Pounds) 


Bolt 
Washer 
Nut 27 +3 


Bolt 
Washer 
Washer 
Nut 68 +7 


Bolt 
Washer 
Washer 
Nut 68 +7 


Bolt 68 27 
Bolt 68 +7 
Washer 


Bolts RD111-1009-0411 subsequently 
replace bolts NAS1004-4H. Bolts 
NAS1004-4H require lubricating with 
Fel-Pro C5 compound (Felt Products). 


and 10.) 
Attaches to thrust 


chamber plate, 
gimbal strut, and 


frame (56). 


1 


NOTE 


Support 


Parts (87 through 93) are detailed 
parts of this assembly. 


87 145604 

88 145443 
RD111-1009-0412 
NAS1004-5H 


RD153-9004-0001 
Attaches bracket 


1 
i 


(88) to frame (56). 


Beam 


Bracket 


Bolt 68 +7 
Bolt 68 +7 
Washer 


Index 
No. 


89 
90 


91 


92 


93 


Name and 
Part Quan- Torque 
No. tity (Inch- Pounds) 
NOTE 


Bolts RD111-1009-0412 subsequently 
replace bolts NAS1004-5H. Bolts 
NAS1i004-5H require lubricating with 
Fel-Pro C5 (Felt Products). 


NAS1004-6A 
RD153-9004-0001 
RD153-1002-0004 
NAS679C4AW 
Attaches to 
thrust chamber 
plate. 


145414 

145483 

145629 Attaches 
to gimbal actuator 


strut. 


NOTE 


4 
4 
4 
4 


Bolt 

Washer 

Washer 

Nut 68 7 - 


Beam 
Panel 


Bracket 


Disassembly required to install. 


145279-47 


145602 

Attaches to 
thrust chamber 
tooling ring hole 
(23). 


NAS1006-10A 

LD153-0013-0004 
RD153- 1002-0006 
RD114-8003-1006 


NOTE 


1 


1 


Bo Go De te 


Tube 


Clevis 


Bolt 
Washer 
Washer 
Nut 150 +15 


The following part groups are part 
of support (86). Torque shall be 
applied following installation and 


alinement. 


NAS1003-2A 
NAS1003-34 
LD153-0013-0001 
Attaches beam 
(89) to beam (87). 


2 
zZ 
4 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 33 of 44) 
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Bolt 27 +3 
Bolt 27 23 
Washer 
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Part Quan- 


Na. 


145496 (Cont) * 


NAS1101C3-10 
RD153-5004-0003 
Attaches panel 
(80) to beam 

(87). 


NAS1004-5A 
RD153-8004-0001 
Attaches beam 
(87) to bracket 
(88). 


NAS1004-18A 
LD153-0013-0002 
RD114-8003-1004 
Joins parts of 
bracket (91). 


NAS1004-32A 

RD153-9004-0001 
RD114~-8003-1004 
Attaches bracket 
(91) to beam (89). 


RD114-1009-1003 
RD114-1009-0003 
KE4-22 

KEL4-~-22 
Attaches tube 

(92) to bracket 
(91) and clevis 
(93). 


" NAS1004-10A 


LB153-0013-0002 
RD153-9004-0001 
RD114-8003-1004 
Attaches bracket 
(91) to tube (92) 
rod end. 


NAS1004-13A 
LD153-0013-0002 
RD153-1002-0004 
RD114-8003-1004 
Attaches cleyis 
(93) to tube (92) 
rod end. 


tity 


fetch hon Poet) — foto bo ho be hw OX oh 


call sell meal mel 


R-3896-6 


Name and 
Torque 
(Inch- Pounds) 


Screw 2723 
Washer 


Bolt 27 23 
Washer 


Bolt 
Washer 
Nut 68 +7 


Bolt 
Washer | 
Nut 27 +3 


Nut 27 +3 
Nut 27 +3 
Rod End 
Rod End 


Bolt 
Washer 
Washer 
Nut 18 


Bolt 
Washer 
Washer 
Nut 27 +3 


Index 
No. 


74 


75 


78 


94 


85 


$6 


Section IV 

Name and 

Part Quan- Torque 
No. tity  (Inch- Pounds) 


NOTE z 


The following part groups (74, 75, 
78, and 94 through 101) are in- 
stalied at the No. 2 side turbo- 
pump trunnion during installation, 
in preparation for alinement. (See 
sheets 3 and 11.) 


145446 (Sheets 3 i Bracket 
and 11.) 
Attaches at 
inboard side 
of trunnion. 


145445 1 Collar 
Attaches at 
outboard side 
of trunnion. 


145630 i Nut 825 +10 
Attaches at 
inboard end 
of trunnion pin. 


145432-2 Attaches 1 Bracket 
to bracket (74). 


RD111-1009-0412 
RD153-9004-0001 


Bolt 6827 
Washer 


ald hed 


145471-2 Attaches 1 Bracket 
to collar (75). 


RD111-1008-0416 4 Bolt 68 i7 
LD153-0013-0002 4 Washer 


145601 Attaches to 1 Bracket 
plate (94) and 
bracket (95). 


NAS1004-TA 6 Bolt 
LD153-0013-0002 6 Washer 
RD153-1002-0004 6 Washer 
RD114-8003-1004 6 Nut 68 i7 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 34 of 44) 
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Section IV 


Name and 
Index Part Quan- Torque 
No. No. tity (inch-Pounds) 
o7 145615 Attaches i Tongue 
to bracket (96). 
NAS1004-30A 2 Bolt 
RD153-9004-0001 4 Washer 
RD114-8003-1004 2 Nut 1-2(a) 
98 145493 Attaches 1 Clamp 
to turbopump 
support strut 
tongue (97). 
NAS1004-10A 1 Bolt 
RD153-9004-0001 1 Washer 
RD153-1002-0004 1 Washer 
RD114-8003-1004 1 Nut 68 27 
99 145626 Attaches to 1 Clamp 
turbopump support 
strut, clamp (88), 
and bracket (101). . 
RD111-4008-3413 4 Bolt 68 +7 
LDi53-0013-0002 4 Washer 
100 145616 1 Plate 
NOTE 
Plate must be assembled with bracket 
(101). 
NAS1004-9A 2 Bolt 
LD153-0013-0002 2 Washer 
RD153-1002-0004 2 Washer 
RD114-8003-1004 Nut 68 +7 
101 145454 Attaches to 1 Bracket 
clamp (98). 
NAS1004-324 Zz Bolt 
RD153-9004-0001 4 Washer 
NASLO57T4-117 Z Spacer 
RD114-8003-1004 2 Nut 2743 


I (@) Above running torque. 


R-3896-6 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch-Pounds) 
102 145497 (Sheets 3, 1 Frame 
11, and 12.) 
NOTE 


103 
104 
105 
106 
107 


108 


109 


Parts (103 through 124) are detailed 
parts of this assembly. 


e When installing frame (102), bracket 
(112) attaches to plate (100) at the 
turbopump trunnion, with hardware 
used to attach the plate to bracket 
(101). 


145411 i Stiffener 
145403 1 Stiffener 
145422 1 Stiffener 
145406 1 Stiffener 
145407 i Stiffener 
°145619 Attaches to 1 Bracket 
oxidizer line flange 
bolthead. 
NWAS1005-5H i Bolt 68 7 
LD153-0013-0003 1 Washer 
RD1i53-9004-0002 1 Washer 


NOTE 


Bolt must be lubricated with Fel- 
Pro C5 (Felt Products). 


®@ Serrated washer installs between 
existing engine bracket and bracket 
(108). 


145623 i Bracket 


Figure 4-4, Thermal Insulation Attach Brackets (Sheet 35 of 44) 
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R-3896-6 Section IV 


& Name and 


Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (nch-Pounds) tity (Inch-Pounds) 


145497 (Cont) 118 145451 Attaches to i Bracket 
fuel inlet elbow. 


110 145621-3 1 Angle 


NAS1006-2H 1 Bolt 68 :7 
lll 145622 Attaches 1 Bracket LD153-0013-0004 1 Washer 
to fuel line flange NOTE 
boltheads. Maximum acceptable tilt under bolt- 
AS1005-4H 3 Bolt 68 +7 head must not exceed 0.050 inch. 
Loran t har tae aa eR e Existing bolt RD111-9001-0018 must 
be removed. 
NOTE 119 145279-5 (Sheet 12, 1 Tube 
\ Bolts must be lubricated with thread detail G-G. ) 
sa tra retro Cee 120 145452 Attachesto 1 Bracket 
: fuel inlet elbow. 
112 145425 i Bracket 
NAS1004-15 Z Bolt 68 +7 
NOTE LD153-0013-0002 2 Washer 
Attaches at plate (100) at turbopump NOTE 


trunnion, using existing hardware 


& for plate (100) to bracket (101). Replaces existing instrumentation 
i bracket bolt. 
113 145455 (Sheet 12, 1 Bracket : 
detail F-F.) 121 145279-23 1 Tube 
114 145279-43 i Tube 122 145486 1 Bracket 
115 145482 Attaches i Bracket 123 §©6145488 1 Bracket 
to fuel inlet ; 
elbow. 124 145487 Attaches to 1 Bracket 
interface panel. 
NOTE 
Bracket must be installed between er : nae 
instrumentation receptacle support LD153-0013-0002 3 weahey 
bracket and fuel inlet elbow. The 
following bolts replace existing en- RDI53-1002-0004 2 Washer 
RD114-8003-1004 2 Nut 68 +7 


gine bolts RD111-4010-6409: 


RD111-4010-6411 4 Bolt 68 +7 NOTE 
LD153-0013-0002 4 Washer 
HI-LOK pins HL30~-8-9 and collars 
116 145453 (Sheet 12, 1 Bracket HL194-W-8 must be removed from 
detail G-G.) interface panel to obtain holes for 
bolts. 
117 145633 i Tube 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 36 of 44) 
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fection IV 


Part Quan- 
No. tity 
145497 (Cont) 
NOTE 


R-3896-6 


Name and 
Torque Index 
(Inch- Pounds) No. 


The following part groups are part 
of frame (102). Torque shall be 
applied following installation and 


alinement. 


NAS1004-11A 2 
LD153-0013-0002 2 
RD153-1002-1004 2 
MS20500-428 2 
Attaches support 
(108) to bracket 
(109). 


NAS1004-18A 
RD153-9$004-0001 
RD153-1002-0004 
RD114-8003-1004 
Attaches bracket 
(109) to stiffener 
(104). 


ee ey 


WAS1004-1B8A 
RD153-9004-0001 
RD153- 1002-0004 
RD114-8003- 1004 
Attaches angle (110) 
to stiffener (106). 


RD111-1009-0411 
NAS1004-4H 4 
LD153-0013-0002 4 
Attaches angle (110) 
to bracket (111). 


NOTE 


Ce 


Bolts RD111-1009-0411 subsequently 
replace bolts NAS1004-4H. Bolts 
NAS1004-4H require lubricating with 
thread compound Fel-Pro C-5A 


(Felt Products). 


RD111-1016-0406 4 
LD153-0013-0002 4 


Attaches bracket (113) 


to stiffener (106) 
and stiffener (107). 


i fa) Above running torque. 


Bolt 
Washer 
Washer 
Nut 68 +7 


Bolt 
Washer 
Washer 
Nut 27 33 


Bolt 
Washer 
Washer 
Nut 27 23 


Bolt 68 :7 
Bolt 68 +7 
Washer 


Bolt 68 :7 
Washer 


Attaches tube 
(114) to bracket 
(113) and bracket 
(115). 


NAS1004-4A 
LD153-0013-0002 
Attaches bracket 
(113) to stiffener 
(106) and stiffener 
(107). 


KE4-22 
KEL-4-22 
RD114-1008-1003 
RD114-1009-0003 
Attaches tube 
(114) to bracket 
(113) and bracket 
(115). 


NAS1004-13A 
LD153-0013-0002 
RD153-1002-0004 
RD114-8003-1004 
Attaches tube 
(114) rod ends 

to bracket (113) 
and bracket (115). 


RD111-1016-0405 
LD153-0013-0002 
RD153-1002-0004 
RD114-8003-1004 
Attaches bracket 

(116) to stiffener 

(104). 


Part Quan- 
No. tity 
KE4-22 * 1 
KEL-4-22 i 
RD114-1008-1003 1 
. RD114-1009-0003 =i 


Lo So oe ll seal cool cad 


i Sod 


Name and 4 @ 


Torque 


(Inch- Pounds) 


Rod End 
Rod End 
Nut 27 +3 
Nut 27 +3 


Bolt 68 +7 
Washer 


Rod End 
Rod End 
Nut 27 23 
Nut 27 23 


(® 


Bolt 

Washer 
Washer 

Nut 27 23) | 


Bolt 
Washer 
Washer 
Nut 68 +7 


Figure 4-4, Thermal Insulation Attach Brackets (Sheet 37 of 44) 
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Index Part 


145497 (Cont) 


KE4-22 

KEL4-22 
RD114-1009~1003 
RD114-1009-0003 
Attaches to tube 
(117). 


NAS1004-13A 
LD153-0013-0002 
RD153-1002-0004 
j RD114-8003-1004 
Attaches tube 
(117) rod ends to 
bracket (116) and 
bracket (118). 


KE4-22 

KEL4-22 
RD1L14-1009-1003 
RD114-1009-0003 
Attaches to tube 
(80). 


NAS1004-13A 
LD153-0013-0002 
RD153-1002-0004 
i] RD114-8003-1004 
Attaches tube (80) 


rod ends to bracket 


(116) and bracket 
(120). 


KE4-22 

KEL4-22 
RD114-1009-1063 
RD114-1009-0003 
Attaches to tube 
(121). 


NAS1004-13A 
LD143-0013-0002 
RD153-1002-0004 
] RD114-8003-1004 
Attaches tube 
(121) rod ends to 
bracket (120) and 
bracket (123). 


@ I @) Above running torque. 


Quan- 
No. No. tity 


fre oh ah fash 


Lo Ss a 


Yoh fa ih fon ho oo ho oN bh ooh fk 


tat tet Pt 


Nut 27 +3 126 


Rod End 
Rod End 
Nut 27 +3 
Nut 27 +3 


Bolt 
Washer 
Washer 

Nut 27 +3 


R-3896-6 Section IV 
Name and Name and 
Torque Index Part Quan- Torque 
(Inch- Pounds) No, No. tity (Inch-Pounds) 
NAS1004-26A 3 Bolt 
RD153-9004-0001 4 Washer 
Rod End RD153-1002-0004 2 Washer 
Rod End RD114-8003-1004 2 Nut 27 +3 
Nut 27 +3 Attaches bracket 
Nut 27 +3 (122) to stiffener 
(103). 
NAS1004-14A 2 Bolt 
Bolt RD153-9004-0001 2 Washer 
Washer RD153-1002-0004 2 Washer 
Washer fa) RD114-8003-1004 2 Nut 68 +7 
Nut 27 +3 Attaches bracket 
(122) to bracket 
(123). 
NAS1004-4H i Bolt 68 +7 
L.D153-0013-0002 1 Washer 
Rod End Attaches bracket 
Rod End (123) to bracket 
Nut 2743 (124). 
Mab et ss 125 145499 (Sheets 3, 1 ~~ Support Bow 
13, and 14.) 
NOTE 
a 126 through 150) are detailed 
Washer Parts ( through 1 ) are detaile 
Washes parts of this assembly. 


145405 Attaches i Stiffener 
to frames (56, 102). 
RD111-1016-0405 2 Bolt 68 +7 


Attaches plate of 
frame (56) to stif- 
fener (126) at 
bracket (82). 


NOTE 


A gap exceeding 0.032 inch but less 
than 0.064 inch requires washer 
LD153-0010-0009 in the gap and on 
the bolt. 


NAS1004~-16A 4 Bolt 
LD153-0013-0002 4 Washer 
RD1iI53-1002-0004 4 Washer 
RD114-8003-1004 4 Nut 68 +7 


Attaches to stiffener 
(62) and intercostal 
(63). 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 38 of 44) 
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Section IV 

Name and 
Index Part Quan- Torque 
No. No. tity Gnch-Pounds) 


145499 (Cont) 


RD111-1016-0405 2 
Attaches plate of 
frame (102) to 
stiffener (126). 


NOTE 


A gap exceeding 0.032 inch but less 
than 0.064 inch requires washer 
LD153-0010-0009 in the gap and on 
the bolt. 


Bolt 68 +7 


RD111-1016-0405 2 Bolt 68 i7 
RD153-5005-0005 2 Washer 
Attaches bracket 
(82) to plate of 
frame. 
NAS1004-Z1A 4 Bolt 
LD153-0013-0002 4 Washer 

; LDi53-0010-0010 4 Washer 

4 NAS679C4W 4 ‘Nut 1-72) 
Attaches to stiffener 
(103) and stiffener 
(107). 

i RD111-1016-0406 2 Bolt 68 +7 
LD153-0013-0002 2 Washer 


Attaches bracket 
(113) to stiffener 
(126). 


NOTE 


lf stiffener (126) is not equipped 
with nut plates, two washers RD1I53- 
1002-0004 and two nuts RD114-8003- 
1064 must be used with listed bolts 
and washers. 


LAT 145401 1 


RD111-1016-0405 2 
Attaches plate at 
bracket (81). 


NOTE 


A gap exceeding 0.032 inch but less 
than 0.064 inch requires washer 
LD1i53-0010-00609 in the gap and on 
the bolt. 


Stiffener 
Bolt 66 :7 


(a) Above running torque. 


R-3896-6 


Index 
No. 


128 
129 


130 


Name and ( @ 


Part Quan- Torque 

No. tity (inch- Pounds) 
NAS1004-15A4 4 ° Bolt . 
LD153-0013-0002 4 Washer 
LD153-0010-0010 4 Washer 
NAS67T9C4W 4 Nut 1-7(@) I 
Attaches stiffener 
at intercostal (63). 
RD111-1016-0407 4 Bolt 
LD1L53-0013-0002 4 Washer 
LD153-0010-0010 4 Washer 
NAS67T9C4W 4 Nut 68 +7 
Attaches bracket 


(81) to stiffener. 
NOTE 


Replaces existing attaching hardware 
for bracket (81). 


RD111-1016-0405 2 
Attaches plate of 
frame (56) to 
stiffener (127). 


Bolt 68 +7 
NOTE ( 
A gap exceeding 0.032 inch but less 


than 0.064 inch requires washer 
LD153~-0010-0009 in the gap and on 


the bolt. 

WNAS1004-21A 4 Bolt 
LD153-00123-0002 4 Washer 
LD153-0010-0016 4 Washer 
NAS679C4W 4 Nut 1-7) J 
Attaches to 
stiffener (103). 
RD111-1016-0407 2 Bolt 
LD153-0013-0002 2 Washer 
RD153-1002-0004 2 Washer 
RD114-8003-1004 2 Nut 65 +7 
Attaches bracket 
(116) to stiffener. 

145420 i Intercostal 

145418 i Intercostal 

145421 i 


Intercostal © 


Figure 4-4, Thermal Insulation Attach Brackets (Sheet 39 of 44) 
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R-3896-6 Section IV 
@ Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity nch-Pounds) No. No. tity (Inch-Pounds) 
145499 (Cont) 141 145427 Attaches 1 — Bracket 
131 145419 1 Intercostal toe eeune: 
RD111-1010-0415 1 Bolt 68 +7 
132 145426 (Sheet 14, 1 Bracket LD153-0013-0002 1 Washer 
detail J-J.) 
114 146279-43 1 Tube i 
OEE 143 145436 1 Bracket 
Part of stiffener (127). 144 145233 Attachesto 1 Bracket 
133 145279-35 i Tube turbopump. 
134 145437 Attaches to NOTE 
oe a line flange Disassembly from bracket (143) is 
tes not required for installation. 
NAS1005-1H i Bolt 68 +7 
LD153-0013-0003 1 Washer as OME rE 14, 1 Bracket 
RD153-1002-0005 i Washer i. 
133 145279-35 Attaches 1 Tube 
ee to turbopump. 
Bolt must be lubricated with Fel- NOTE 
Pro C5 (Felt Products). 
135 145279-39 1 Tube Rod end attaches to turbopump. 
NAS1004-4H 1 Bolt 68 17 
& 136 145468 Attaches to 1 Bracket 
( tis cf Geiditer dine LD153-0013-0002 1 Washer 
flange bolthead. 146 145430 (Sheet 14, 1 Bracket 
NAS1005-1H i Bolt 68 #7 detail N-N. ) 
LD153-0013-0003 i Washer 117 145633 i Tube i 
NOTE NOTE 
| Replaces existing electrical cable If tube length does not allow rod énds 


support attaching bolt. 


# Bolt must be lubricated with Fel-Pro 
C5 (Felt Products). 


90137 145433 (Sheet 14, 1 Bracket 
detail K-K.) 
136 145279-17 1 Tube 
139 145280 Attaches to 1 Bracket 
turbopump. 
NAS1004-2H 2 Bolt 68 +7 
LD153-0013-0002 2 Washer 
NOTE 


Bolts must be lubricated with Fel- 
Pro C5 (Felt Products). 


140 145429 (Sheet 14, 1 Bracket 
@ detail L-L.) 
; Hi40A 145279-9 1 Tube 


to meet inspection requirements for 
visibility at tube holes, tube 145279-3, 
~31, or -45 may be substituted. 


148 145428 Attaches 1 Bracket 
to turbopump. 
RD111-1010-0415 1 Bolt 68:7 4 
LD153-0013-0002 1 Washer 
117 145633 1 Tube ] 
150 145435 i Bracket 
144 145233 Attaches 1 Bracket 


to turbopump. 
NOTE 


Disassembly from bracket (150) is 
not required for installation. 


Figure 4-4, Thermal Insulation Attach Brackets (Sheet 40 of 44) 
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' Section IV 


R-3896-6 
Name and 
Index Part Quan- Torque Index 
No. No. tity (Inch- Pounds) No. 


145499 (Cont) 


NOTE 


The following part groups are part 


of support bow (125). 


Fasteners 


must be torqued following alinement 


of brackets. 


NAS1003-14A 4 Bolt 
RD153-1002-0003 4 Washer 
RD153-5602-0003 4 Washer 
RD114-8003-1003 4 Nut 27 +3 
Attaches bracket 
(132) to intercostal 
(127). 

NOTE 
Part of intercostal (127). 
NAS1004-14A 4 Boit 
LDi53-00193-0002 4 Washer 
RD1i53-1002-0004 8 Washer 
RD114-8603-1004 4 Nut 
KEL4-22 2 Rod End 
KE4~22 2 Rod End 
RD114-1009-0003 4 Nut 27 +3 


Attaches tubes 
(133, 135) rod 
ends to bracket 
(132) and brackets 
(134, 136). 


NOTE 


Torque nut RD114-8003-1004 at rod 
end to bracket (132) to 27 23 inch- 
pounds, Torque nuts RD114-8003- 
1004 at rod ends to brackets (134, 
136) to 15 +2 inch-pounds. 


NAS1004-5A 2 Bolt 
LD153-9013-0002 2 Washer 
RDiI53-1002-0004 2 Washer 
RD114-8003-1004 1 Nut 68 :7 


Attaches bracket 
(137) to stiffener 
(127). 


Name and 
Part Quan- Torque 
No. tity (Inch- Pounds) 

NAS1004-14A z Bolt 
LD153-0013-0002 Z Washer 
RD153-1002-0004 4 Washer 
RD114-8003-1004 2 Nut 27 23 
Attaches tube (138) 
rod ends to bracket 
(137) and bracket 
(139). 
KEL4-22 i Rod End 
KE4-22 1 Rod End 
RD114-1008-1003 Z Nut 27 <3 
Attaches to tube 
(138). 
NAS1004-5A Z Bolt 
LD153-0013-0002 2 Washer 
RD153-1002-0004 32 Washer 
RD114-8003-1004 1 Nut 68 £7 
Autaches bracket 
(145) to intercostal. 
NAS1004-14A i Bolt @ 
LD153-0013-0002 1 Washer 
RD153-1002-0004 2 Washer 
RD114-8003-1004 1 Nut 27 +3 
KEL4-22 i Rod End 
KE4-22 1 Rod End 
RD114-1009-1003 2 Nut 27 +3 
Attaches tube /233) 
rod end to bracket 
(145). 
NAS1004-5A 4 Bolt 68 :7 
RD153-0013-0002 4 Washer 
Attaches bracket 
(140) to intercostal 
(126). 
NAS1004-144 4 Bolt 
LD153-0013-0002 4 Washer 
RD153-1002-0004 2&8 Washer 
HD114~-8003-1004 4 Nut 
KEL-4-22 2 Rod End 
KE4-22 2 Red End 
RD114-1009-0003 4 Nut 27 +3 


Attaches tube (114) 
rod ends to bracket 
(140) and bracket (143) 


Figure 4-4. Thermal Insulation Attach Brackets (41 of 44) 
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: @ (a) Above running torque. 


R-3896-6 


Name and 
Torque 


Quan- 
tity 


145499 (Cont) 


and tube (140A) 
rod ends to 
bracket (140) 

and bracket (141). 


NOTE 


Torque nuts RD114-8003-1004 at 
rod ends to bracket (140)to 27 43 
inch-pounds. Torque nuts 
RD114-8003-1004 at rod ends to 
brackets (141, 143) to 15 +2 
inch-pounds. 


e Maximum tilt gap of 0.050 inch be- 


tween nut and washer is acceptable 
after torquing is completed. 


RD153-1002-0006 1 
RD114-8003-1606 i 
Attaches bracket 

(143) to bracket (144). 


NOTE 


Bracket (144) must be initially po- 
Sitioned in casting hole with one 
leg toward front of engine. Final 
position (prior to torquing nut) 
must seat chamfered end of for- 
ward bracket leg in deepest recess 
of forward one-third of inner edge 
of casting hole. Approximately 
one-half of chamfer at end of leg 
must extend under edge of casting. 


Washer 


NAS1004-54 4 Bolt 
LD153-0013-0002 4 Washer 
RD153-1002-0004 4 Washer 
RD114-8003-1004 4 Nut 68 .7 
Attaches bracket 

(146) to intercostal 

(126). 

NAS1004-14A 4 Bolt 
LD153-0013-0002 4 Washer 
RD153-1002-0004 8 Washer 
RD114- 8003-1004 4 Nut 
KEL-4-22 Z Rod End 
KE4-22 2 Rod End 
RD114-1009-0003 4 Nut 27 23 


Attaches tube (117) 
rod ends to bracket 
(146) and (148), and 


(Inch- Pounds) 


Nut 68 +7{2) 


151 


Section IV 


Name and 
Quan- Torque 
tity 
tube (117) rod ends 

to bracket (146) and 
bracket (150). 


NOTE 


Torque nuts RD114-8003-1004 at 
rod ends to bracket (146)to 27 23 
inch-pounds. Torque nuts RD114- 
8003-1004 at rod ends to brackets 
(148, 150)to 15 22 inch-pounds. 
Maximum tilt gap of 0.050 inch be- 
tween nut and washer is acceptable 
after torquing is completed. 


RDi53-1002-0006 1 
RD114-8003-1006 1 
Attaches bracket 
(144) to bracket 

(150). 


Washer 


NOTE 


Bracket (144) must be initially po- 
sitioned in casting hole with one leg 
toward front of engine. Final posi- 
tion (prior to torquing nut) must seat 
chamfered end of forward bracket 
leg in deepest recess of forward one- 
third of inner edge of casting hole. 


“Approximately one-half of chamfer at 


end of leg must extend under edge of 
casting. 


145408 Attaches to 1 Stiffener 

brackets (64, 96) 

and bow (125). 

(Sheets 3 and 15.) 
NAS1005-27A 2 Bolt 
NAS1005-20A 2 Bolt 
LD163-0013-0003 4 Washer 
RD153-1002-0005 4 Washer 
RD114-8003-1005 4 Nut 1-7(a) 
Attaches to bracket 
(64). 
NAS1004-294 3 Bolt 
LD153-0013-0002 3 Washer 
RD1i53-1002-0004 3 Washer 
RD114-8003-1004 3 Nut 1-7@) 


Attaches to bracket 
(96). 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 42 of 44) 
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(Inch-Pounds) 


Nut 6847(a) J 


R-3896-6_09 


131 


Section [V 


tity 


145408 (Cont) 


NAS1004-17A 1 
RD153-5004-0004 1 
RD153-1002-0004 i 
RD114-8003-1004 1 
Attaches to inter- 
costal (131) of 
bracket (125). 


NAS1004-19A 
RD153-1002-0004 
LD153-0010-0009 
RD114-8003-1004 
Attaches to inter- 
eostal (128) of 
bracket (125). 


NOTE 


few a pr 


Quan- 


R-3896-6 


Name and 
Torque 


(Inch- Pounds) 


Bolt 


Washer 
Washer 
Nut 1-7) 


Bolt 
Washer 
Washer 
Nut 1-7) 


Use one each of washers LD153-0010- 
0009 and RD153-1002-0004 as spacers 
on each side of intercostal (129). 


a Final position of items indexed (152 
through 159) is determined by insula- 
tor attaching to stiffener (159). 


152 145627 (Sheet 16, 1 
detail 0-0.) 
Attaches at 
thrust chamber 
tooling ring hole 
(52) and hole (53). 


NAS1006-12A(C) 2 
RD111-1010-6624(d) 2 
RD153-9004-0003 2 
RD153-1002-0006 2 
RD114-8003-1006 2 

1 


153 601932 Attaches 
to bracket (152). 


K2207-24 
NAS1004-14A 
LD153-0013-0002 
RD153-1002-0004 
MS20500-428 


NOTE 


Whim edie btn tn Rt 


Bracket 


Bolt 

Bolt 
Washer 
Washer 
Nut 68 7 


Support Cap 


Pad 

Bolt 
Washer 
Washer 
Nut 27 23 


Pads must be installed between 
bracket (152) and line and cap (153) 


and line. 


S Above running torque. 
c 


154 


155 


156 


153 


Used on thermal insulation sets 12-1 through 15-6. 
Used on thermal insulation sets 15-7 and subsequent. 


145491 


NOTE 


NAS1006-9A 

LD153-0013-0004 
RD153-1602-0006 
RD114-8003-1006 


Attaches to bracket 


(152}. 
H-6CR Attaches 
strut (154). 


NOTE 


NAS1006-17A 

LD153-0013-0004 
RD153-1002-0006 
RD114-8003-1006 


Attaches rod end to 


Quan- 
tity 


1 


1 


1 
i 
1 


1 
1 
3 
1 


tooling ring hole (48). 


145490 (Sheet 16, 


detail P-P.) 


145489 Attaches 
to bracket (155). 


NAS1004-9A 

LD153-0013-0002 
RD153-1002-0004 
RD114-8003-1004 


601932 Attaches 
to bracket (156). 


NAS1004-14A 
LD153-0013-0002 
RD153-1002-0004 
RD114-8003-1004 
K2207-24 


NOTE 


Name and 
Torque 


(Inch-Pounds) 


Strut 


Threads must be lubricated with 
Fel-Pro C5 (Felt Products) 


Bolt 
Washer 
Washer 
Nut 68 27 


Rod End 


Rod end must be installed at threaded 
end of strut (154). 


Bolt 
Washer 
Washer 
Nut 68 +7 


Bracket 
Bracket 


Bolt 
Washer 
Washer 
Nut 68 7 


Support Cap 


Bolt 
Washer 
Washer 
Nut 27 :3 
Pad 


Pad must be installed between bracket 
(156) and line and between cap (153) 
and line. 


Figure 4-4. Thermal Insulation Attach Brackets (Sheet 43 of 44) 
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R-3896-6 Section IV 
Paragraphs 4-13 to 4-14 
Name and 
Index Part Quan- Torque 4-13. INSTALLING OXIDIZER LINES THER- 
No. No. tity  (Inch-Pounds) MAL INSULATION, 


157 308228 Attaches . i Bracket Cap 


to bracket (155). 


WAS1005-11A Z Bolt 
LD153-0013-0003 2 Washer 
RD153-1002-0005 2 Washer 
RD114-8003-1005 2 Nut 150 +15 
158 145447 (Sheet 16, 2 Bracket 
detail Q-Q.) 
153 601932 Attaches to 2 Support Cap 
brackets (158). 
K2207-24 4 Pad 
NAS1004-14A 8 Bolt 
LDi53-0013-0002 8 Washer 
RD153-1002-0004 8 Washer 
RD114-8003-1004 8 Nut 27 +3 


NOTE 


Pads must be installed between bracket 
(158) and line and cap (153) and line. 


159 145425 Attaches to i Stiffener 
brackets (158). 


NOTE 


Chamfered end (45 degrees) must be 
installed toward fuel inlet elbow end 
of return line. 


NAS1004-38A 2 Bolt 
RD153-9004-0001 4 Washer 
RD114-8003-1004 2 Nut 27 +3 


NOTE 


The following hardware reroutes 
turbine inlet temperature trans- 
ducer cable to attach to inter- 
costal (131) as shown on sheet 15, 
detail R-R. Rotate remaining 
clamp and discard extra clip. 


NAS1003-30A 1 Bolt 
LD153-0013-0001 1 Washer 
LD153-00160-0007 1 Washer 
NAS679C3 i Nut 1-7) 


{a} Above running torque. 


Figure 4-4. Thermal Insulation Attach 
Brackets (Sheet 44 of 44) 


4-14. Insulators are installed on the No. 1 and 
No. 2 oxidizer lines and the gas generator oxi- 
dizer feed line, following bracket installations. 
Insulators are installed in the index order indi- 
eated in figure 4-5, except for gas generator 
oxidizer duct insulators that were installed dur- 
ing installation of brackets in figure 4-4. 
Safetywiring methods for insulator lacing studs 
are shown in figure 4-6. Use inconel lockwire 
MS20995N40. 


NOTE 


Longitudinal gaps occurring be- 
tween adjacent insulators on the 
oxidizer ducts must be equally 
distributed. 
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145011-£-39 
Index Part Index Part 
No. No. Quantity Name No. No. Quantity Name 
foi 145369-11@) 1 Insulator 6 145383 i Insulator 
z 145870-11 1 Insulator 7 145382 i Insulator 
3 145371 i Insulator 8 145385 1 Insulator 
i 4 145372 (a) i Insulator 9 145380 i Insulator 
5 145384 i Insulator 10 145381 1 Insulator 
| (a) Torque insulator clamp screws to 9 +1 inch-pounds. 
Figure 4-5. Oxidizer Lines Thermal Insulation © 
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R-3896-6 Section IV 


INSULATOR 


JOINT ae 


* 


it 
Soro 
INITIAL GROUP OF 3 
SETS OF STUDS 


METHOD B 
(2 SETS OF sTuDs)) 


FOLLOWING GROUPS 
OF 3 SETS OF 
sTupsi@! 


METHOD A (VERTICAL Ok 
HORIZONTAL ROW OF STUDS} 


METHOD C 
@ (ONE SET OF sTUDS} {¢) {4} 


STUD 
we 
al 


360° TURN 
(TYPICAL) 


TRANSDUCER INSULATORS (TYPICAL) 
a, ? 


ALTERNATE 
METHOD 


ja) FOLLOWING GROUPS START AT IRD SET GF PREVIOUS GROUP. 


ib) USED WHEN SET OF 3 STUDS NOT AVAILABLE. 


ic] USED WHEN SETS OF 3 OR 2 STUDS NOT AVAILABLE. 


idi IF A SINGLE STUD OCCURS AT AN INSULATOR JOINT, IT MUST BE SAFETYWIRED 
TG THE NEAREST AVAILABLE STUD OF AN ABIACENT ISSULATOR, USING METHOD C. 


Figure 4-6. Safetywiring Methods for Thermal Insulation (Sheet 1 of 2) 
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Section IV 


R-3896-6 


TYPICAL INSULATOR JUNCTIONS 


Figure 4-6. Safetywiring Methods for Thermal Insulation (Sheet 2 of 2) 


4-15. INSTALLING THRUST CHAMBER AND 
NOZZLE EXTENSION INSULATORS. 


4-16. Insulators are installed in the index 
order indicated in figure 4-7. The following 
special instructions are required: 


a. Torque fasteners attaching thrust chamber 
nozzle extension to thrust chamber to 120 <5 
inch-pounds. 


aA. Prior to installing nozzle extension insu- 
lators, clean threads of all nut plates on nozzle 
extension using brush BR6100 (Anderson Corp), 
or equivalent. 


b. Safetywire insulator lacing studs with 
inconel lockwire MS20995N40 using methods 
shown in figure 4-6. 


4-52 Change No. 4 - 13 March 1968 


c. Do not secure common attaching points 
until subsequent insulator is installed. 


d. Observe applicable safety precautions out- 
lined in paragraph 4-2. 


e. Where different bolt lengths are specified 
in a parts group in figure 4-7, the longer bolts 
must be installed where insulation overlaps are 
thickest. 


f. If washers used on thrust chamber studs 
interfere with lacing studs, relocate lacing studs 
uSing applicable procedure outlined in section VI 
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_ ADAPTER (HEF) 
ESS 
NN 
‘eect 15 (REF) 
a z 
| 


aie 
=O. 
Gale view C-C 
7 AS 
0} 


Fi-§-8A 


Figure 4-7. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 1 of 5) 
Change No. 7 - 30 June 1970 4-53 


R-3896-6_09 137 


Section IV R-3896-6 


c 


| 
| 


Fi-6§-144 


Figure 4-7. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 2 of 5) 
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NOTE 


Quan- 
tity 


R-3896-6 


Name and 
Torque 
(Inch- Pounds) 


Make sure nut plates of straps (1, 2) 
are alined so that attaching hardware 
for subsequent insulators can be in- 
stalled. Clearance holes in straps 
for nut plates may be elongated, if 


required. 

145178 3 
M520500-1032 12 
NAS1003-5H 12 


RD153-0115-0020 12 
RD153-5004-0003 12 


Strap (No. Ll side) 


Nut 26 +2 
Balt 
Washer 
Washer 


145179 3 Strap (No. 2 side) 
mMs20500-1032 12 Nut 26 +2 
NAS1003-5H 12 Bolt 
RD153-0115-6020 12 Washer 
RD153-5004-0002 12 Washer 

145920-11 1 Insulator 
MS5205600- 1032 3 Nut 26 i2 
RD153-6115-0023 3 Washer 

145919-11 i Insulator 
MS520500-1032 3 Nut 26 +2 
RD1i53-0115-0023 9 Washer 
M521279-16 6 Bolt 

145921-11 1 Insulator 
M520500- 1032 4 Nut 26 +2 
RD153-0115-0023 4 Washer 

145922-11 1 Insulator 
MS20500-1032 i Nut 26 +2 
RD153-0115-0023 i Washer 

145174-21 1 Insulator 

NOTE 


Do not secure carner overlap to insu- 
lator (3). 


MS20500- 1032 7 Nut 26 +2 
RDi53-0115-0023 7 Washer 
145173-21 l= Insulator 
NOTE 


Igniter harness clamps must clear in- 
sulator. Reverse clamps, if necessary. 


fa} A component of assembly.- 


_ HHI 


Name and 
Torque 
(Inch- Pounds) 


Quan- 
tity 


5 -Nut 26 42 
9 Bolt 26 +2 
14 Washer 


1 Insulator 


MS520500- 1032 
MS2 1279-10 
RD153-0115-0023 


9 145225-61(4) 
NOTE 


Disassembly is required for installa- 
tion. 


# Thrust chamber studs interfering with 
insulator may be shortened to 11/16- 
inch minimum length. 


NAS1100-c3-12(4) 12 
RD153-0115-0020() 12 
RD114-8003-0003(@) 12 
145225-59{@) 1 
145225-63(@) 1 


NOTE 


’ Clamp joints must be parallel with 
mating line of insulator (9) segments. 


Screw 
Washer 

Nut 26 +2 
Clamp 45 +5 
Clamp 45 25 


# To allow closing of shell halves, for- 
ward end of insulation may be bent 
away from heat exchanger. 


e If clamp bolts butt against insulation, 
the insulation may be tapered for 
clearance or the clamps bent outward 
ai the junctions prior to torquing. 


Section IV 


MS821279-06 -16 Bolt 26 +2 
RD114-5002-0002 16 Nut Clip 
16 145165 i Insulator 
MS20500- 1032 30 Nut 26 22 
RD1i53-0115-0021 30 Washer 
11 145908-21 1 Insulator 
MS20500-1032 7 Nut 26 +2 
M82 1279-10 & Bolt 26 +2 
RD152-0115-0023 15 Washer 
145909-21 1 Insulator 
M520500-1032 4 Nut 26 +2 
MS21279-10 8 Bolt 26 +42 
RD153-0115-0023 12 Washer 
145910-21 1 Insulator 
MS20500- 1032 13 Nut 26 22 
MS21279-16 8 Bolt 26 +2 
RD153-0115-0023 Zi Washer 


Figure 4-7. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 3 of 5) 
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Section IV . R-3896-6 


Name and ° Name and ( @ 


Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch- Pounds) No. No. tity (Inch- Pounds) 
J i4 145911-21 1 Insulator MS21278-10 14 Bolt 26 12 
RD153-0115-0023 14 Washer 
MS20500-1032 4 Nut 26 +2 MS21279-06 15 Bolt 26 +2 
MS21279-10 8 Bolt 26 +2 RD114-5002-0002 15 Nut Clip 
RD153-0115-0023 12 Washer 18 145914-21 i Feauaiae i 
{ 15 145912-21 1 Insulator MS21279-14 z Bolt 26 +2 
RD153-0115-0023 4 Washer 
MS20500- 1032 7 Nut 26 +2 MS21279-10 2 Bolt 26 +2 
MS21279-10 16 Bolt 26 +2 
RD153-0115-0023 23. Washer se ea ae t eator i 
MS821279-20 i Bolt 26 +2 
NOTE RD153-0115-0023 7 Washer I 
MS21279-14 4 Bolt 26 i2 
If grommeted holes adjacent to insu- : MS21279-10 2 Bolt 26 +2 
lator (71) cannot be alined to install 20 145915-21 . Wacsigios 


attaching hardware into nut plates of 
insulator (7), install adapters 145933 NOTE 
on insulator (7) using bolts 
NAS1003-1A as shown in detail B. 

Use adapters only at holes where mis- 
alinement cannot be corrected. Pull 


Uninsulated gaps at corners adjacent 

to insulators (12, 17) and (14, 16) are 
permissible tf the gaps do not exceed 
one square inch. 


insulator (15) in place and aline . 
adapters so that adapter nut plates M521279-20 2 Bolt 26 i2 ( & 
are positioned in line with grommeted M521279-14 28 Bolt 26 +2 | " 
holes of insulator (15). Torque RDI53-0115-0023 36 Washer 
adapter bolts to 26 +2 inch-pounds. MS21279-10 6 Bolt 26 +2 
16 145916-21 i Insulator 21 145 180-11(¢) 1 Plate 
NOTE MS2 1279-14 ll Bolt 26 +2 


Before installing insulator, make RD153-0115-0023 11 Washer 


sure attaching hardware can be in- 22 145932(c) 1 Insulator 
stalled in nut plates of straps (2). NOTE 
M521279-10 10 Bolt 26 22 Disconnect lower drain line bracket 
RD153-0115-0023 10 Washer cover from fuel and oxidizer overboard 
MS21279-06 15 Bolt 26 +2 drain lines to install cutouts in insula- 
RD114-5002-0002 15 Nut Clip tor between respective drain lines and 
1 145917-21 1 Insulator brackets. Reinstall covers and torque 
bolts to 18-22 inch-pounds. 
NOTE MS21279-10 47 Bolt 26 +2 
Before installing insulator, make sure Ana ad a sr ze 
cist cs : = o + 
attaching hardware can be installed RD153-0115-0021 178 Washer 
in nut plates of straps (1). 145929 72 Stud 
145930(b) 72  Ablative Cap 
Hand-tight. 


(b) Silicone sealant RTV102 (General Electric)is required in threaded recess. Torque cap hand-tight. 
{c} On outboard engines. 


Figure 4-7. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 4 of 5) \ @ 
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* R-3896-6 Section IV 


Paragraphs 4-17 to 4-18 


Name and Name and 
® Index Part Quan-~ Torque Index Part Quan- Torque 
No. No. tity (Inch- Pounds) No. No. tity (Inch- Pounds) 
23 1459319) 1 Insulator MS21279-22 1 Bolt 26 22 
NOTE MS821279-26 1 ‘Bolt 26 +2 
Disconnect lower drain line bracket 26 145101-21 Used 3 Door 
cover from fuel and oxidizer overboard on insulators ; 
drain lines to install cutouts in insula- (11, 18, and 15). 
tor between respective drain lines and 
brackets. Reinstall covers and torque MS2 1279-06 3 Bolt 26 +2 
bolts to 18-22 inch-pounds. 
27 #145918-11 1 Insulator 
MS21279-10 57 Bolt 26 +2 
MS21279-14 56 Bolt 26 +2 MS2 1279-06 1 Bolt 26 +2 
MS2127$-20 2 Bolt 26 +2 RD153-0115-0020 14 Washer I 
RD153-0115-0021 188 Washer MS20500-1032 14 Nut 26 +2 
145929 72 Stud 
1459300) 72  Ablative Cap NOTE 
Hand-tight. 
The following insulators are installed 
24 14517 1-11/2) 1 Insulator after cocoon insulation is installed 
and are listed in sequence in figure 
MS21279~14 B Bolt 26 +2 4-8 as part of the cocoon insulation 
MS$21279-20 1 Bolt 26 +2 installation. 
RD153-0115-0021 11 Washer 
@ MS21279-22 1 Bolt 26 +2 28 145926-11 1 Insulator 
MS21279-26 pee se 29 145927-11 1 Insulator 
95 145172~11€) i Insulator 30 145928-11 1 Insulator 
Serer : a 31 145923-11 1 Insulator 
MS21 - Bolt +2 
MS21279-20 i Bolt 26 22 32 145924-11 1 Insulator 
BRD153-0115-0021 3 Washer 33 145925-11 1 Insulator 


(b) Silicone sealant RTV102 (General Electric)is requiredinthreadedrecess. Torque cap hand-tight. 
(da) On inboard engines. 
(e) Make cross-slit (+) openings in asbestos for drain lines. 


a ee 
Figure 4-7. Thrust Chamber and Nozzle Extension Thermal Insulation (Sheet 5 of 5) 


index number to each insulator as it is installed. 
Remove tape at completion of cocoon installation. 
Special instructions and deviations are included 
in the procedures. The following general in- 
structions are applicable throughout the pro- 
cedure: 


4-17. INSTALLING COCOON INSULATORS. 
4-18. Insulators are installed in the index num- 
ber order outlined in figure 4-8. Two teams 
may be used for installation. One team may in- 
stall insulators (1 through 12) while the other 
team installs insulators (13 through 28). Asa 
visual aid for locating groups of attaching hard- 
ware, apply a piece of tape bearing the part 


a. Using inconel lockwire MS520995N3zZ, 
safetywire all fasteners not secured with nuts. 
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‘Section IV * 


b. Using inconel lockwire MS20995N40, 
safetywire lacing stubs after all insulators are 
installed. 


c. Where nut clips RD114-5002-0002 are 
used at corners of insulator flanges and diffi- 
culty of installation may result in damage to the 
iasulation, a bolt (as specified for use with the 
nut clip), two washers RD153-1003-0006, anda 
nut NASBTSC3IW, or equivalent, may be sub- 
stituted. 


dad. Trim nonfoldover standing flanges if flange 
height prevents installation of nut clip when fold- 
over standing flange is folded in place. A 0. 15- 
inch edge distance must be maintained from 
edge of holes in nonfoldover standing flanges. 


e. Refold foldover standing flanges, when 
necessary, to accomplish installation of nut 
clips. 


f. Notch foldover standing flanges at “T" inter- 
soction with adjacent insulators, as necessary. 
Do not notch past fold line. 


ge. When misalinement of flat flanges pre- 
yents installation of fasteners, add a doubler to 
area using methods outlined in section VI. New 
holes must be at least 0.38 inch from edge of 
added doubler. 


h. If washers used on thrust chamber threaded 
studs interfere with lacing studs, relocate lacing 
studs using applicable procedure outlined in 
section VI. 


i. If a gap exists between asbestos insulation 
overlapping an adjacent insulator, install suffi- 
client lacing studs in insulators to allow addi- 
tional safetywiring to hold asbestos insulation 
against underlapping insulator. 


j. On insulators with integral clamps, use 
longer tee bolts, if necessary, to form clamps 
and facilitate installation of insulator. 


k. Enlarge pierced holes in asbestos insula- 
tion, if necessary, for installation of attaching 
hardware. Use a suitable sharp-pointed tool to 
prevent breaking filler wire in insulation, and 
do not enlarge hole beyond size required to in- 
stall fastener. 


4-566 Change No. 7 - 30 June 1970 


R-3896-6 


l. HE new holes are required in asbestos insu- 
lation, they must be at least 0.75 inch from edge 
of insulation or the same distance as any existing 
holes in the area. 


m. Longer or shorter bolts of the same basic 
part number may be used in place of those speci- 
fied. Bolts may also be shortened by installing 
a maximum of 2 washers LD153-0013-XXxx 
under the bolthead. If a serrated washer is 
part of the installation, the flat washers must 
be installed between the serrated washer and the 
bolthead. Changing bolt lengths for use in tapped 
holes requires a depth measurement to make 
sure that the bolt will not bottom out and that 
sufficient thread engagement is obtained. Any 
change in bolt lengths must meet the following 


‘installation requirements: 


(1) A portion of the full thread at the end 
of the bolt must extend through a nut or aut- 
plate. 


(2) Imperfect bolt threads must not engage 
threads of nuts, nutplates, or tapped holes. 


(3) End clearance must be sufficient to 
prevent interference with adjacent surfaces 
or bottoming out in tapped holes. 


n. Where lubrication for fasteners is speci- 
fied in this procedure, the lubricant must be 
applied as follows: 


(1) Apply lubricant in a streak 1/8 inch to 
1/4 inch wide across all threads and flush with 
top of threads. 


(2) Distribute lubricant streak uniformly 
around fastener threads with a clean nylon 
brush. Remove excess lubricant. 
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Figure 4-8. Cocoon Thermal Insulation (Sheet 1 of 23) 
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Figure 4-8. Cocoon Thermal Insulation (Sheet 2 of 23) 
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Figure 4-8. Cocoon Thermal Insulation (Sheet 3 of 23) 
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Figure 4-8. Cocoon Thermal Insulation (Sheet 4 of 23) 
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Figure 4-8. Cocoon Thermal] Insulation (Sheet 5 of 23) 
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Figure 4-8. Cocoon Thermal Insulation (Sheet 6 of 23) 
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R-3896-6 ‘Section IV 


Name and 
Quan- Torque 
tity (Inch-Pounds) 


Name and 
Index Part Quan- Torque 
No. No. tity (Inch-Pounds) 


1 145144(Sheet2.) 2 Insulator 2 145532{), 1 Insulator 
Ou 145532-11(0) 
(Sheet 1.) 
The following instructions apply to NOTE 


installation of insulator (1): 
Insulator (2) was partially installed 
with brackets in figure 4-4. Comple- 
tion of installation is accomplished 

b. Thread 12 bolts RD111-1010-6311 with following installation of insulators 
washers RD153-5005-0003 through each half of (28 through 30). 
water shield into 12 nut plates attached to each 
insulator 145144. Torque bolts to 27 +3 inch- 
pounds. . 


a. Disconnect anti-firex shield assembly 
from turbopump water shield. 


# Gimbal boot flexible halves must be 
removed and strut (40) disconnected 
from channel (32). Then loosen 

NOTE bracket (39) and rotate strut for 

clearance to install applicable insu- 

lator attaching hardware. See 
figure 4-4 for strut location. 


Joint lines of insulator (1) must aline 
with joint lines of water shield. Bolt 
installation must start at first hole 


nearest joint line and be installed pro- # See figure 4-10 and install wrap- 
gressively in either clockwise or around line insulators (1 through 
counterclockwise direction. 3) before installing insulator 
® Washers LD153-0013-0001 may be aaa 
used where interference exists be- 3 146509-11 (Sheets Insulator 
tween washers RD153-5005-0003 and 1, 2, and 3.) 
the anti-firex shield. NAS1003-14 3 Bolt 45 +5 
ec. Lace studs at each end of insulator, using LDi53-0013-0001 9 Washer 
methods shown in figure 4-6. RD1I53-6115-0019 9 Washer 
; = F : Attaches to bracket 
d. Secure lower edge of insulator to turbine 145290(25). 


manifold, using 2 clamps RD127-7002-21006 
hooked together. Torque clamp nuts to 45 <5 | RD111-1009-6610 Ref Bolt 150415 
inch-pounds above running torque. LD153-0013-0004 Ref Washer 


e. Reinstall anti-firex shield assembly on | Oe es 
turbopump water shield. Torque nuts of coupling | pes rare en — = 
4451C4490M to 90 =5 inch-pounds. 145477 (41) attac 


bolts. 
NOTE 


Coupling joints must be positioned 
within three degrees of a line extend- 
ing from the center of the fuel inlet 
elbows throuch the turbopump aft 
supports. 


NOTE 


Bolts must be lubricated with Fel-Pro 
C5 (Felt Products). 


{a} Used on thermal insulation sets 12-1 through 13-4, 13-6, 13-7, and 14-1 through 18-4. 


ib} Used on thermal insulation sets 18-5 and subsequent. 


Figure 4-8. Cocoon Thermal Insulation (Sheet 7 of 23) 
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Name and 
Torque 
(Inch- Pounds) 


Quan- 
tity 


4 145524-11(¢) 1 Insulator 
145524-21(4) 


(Sheet 3.) 
NOTE 


Adjust upper portion of bracket 
145290 (25) to aline hole in insulator 
with holes in oxidizer dome. Use 
extreme care not to disturb aline- 
ment of wrap-around lines. 


RD111-1009-0407 3 Bolt 68 +7 
RD153-9001-0001 3 Washer 
Attaches to dome , 

face. 


NOTE 


If washers RD153-9001-0001 damage 
insulator as fasteners are tightened, 
washers RD153-9003-0003 may be 
used instead. Position flat edge of 
washers RD153-9003-0003 toward 
insulator. 


RD111-1010-6410 11 Bolt 150215 


RD153-96001-0001 11 Washer 
Attaches to bracket 

145325 (18). 

RD111-1010-6311 12 Bolt 45 +5 
RD153-5005-0003 12 Washer 


Attaches to bracket 
145290 (25) front side. 


NOTE 


If bolts bottom against bracket struc- 
ture, use washers LD153-0013-0001, 
or equivalent, in addition to washers 
specified. 


Attaches at over- 
i lap to insulator (3). 


RD111-1010-6308 3 Bolt 45:5 
RD153-9003-0002 3 Washer | 
Attaches at over- 
i lap to insulator (3). 
RD111-1008-0407 1 Bolt 68 +7 | 
RD153-9001-0001 1 Washer 
| 
| 
| 


| tc) Used on thermal insulation sets 13-5 and 13-8. 
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Name and 
Quan- Torque 


tity 


NOTE 7 


If washers RD153-9001-0001 damage 
insulator as fasteners are tightened, 
washers RD153-9003-0003 may be 
used instead. Position flat edge of 
washers RD153-9003-0003 toward 
insulator. 


RD114-5002-0002 I 
MS21279-08 1 
Attaches to insu- 
lator (3) at end 

hole adjacent to 
insulator (8). 


RD114-5001-0002 8 
MS21279 -06 8 
Attaches to insu- 
lator (3). 


Clip 
Bolt 27 +3 


Clip 
Bolt 27 +3 


NOTE 


Insulator {2} must be secured to insu- 
lator (4) at dome torus, using six 

bolts RD111-1010-6308 and six washers 
RD153-1003-0006. Torque bolts to 

45 +5 inch-pounds. 


5 145082-21 (Sheets 1 
land 2.) 


Insulator 


NOTE 


Adjust applicable parts of bracket 
145477 (41) to insulator before secur- 
ing insulator with attaching hardware 
groups. 


RD111-1009-6610 Ref 
LD153-0013-0004 Ref 
Attaches to bracket 
145477 (41), using 
existing dome 

attach bolts for 
bracket. 


RD1Ii1-1010-6410 16 
RD153-9001-0001 16 
Attaches to bracket 
145477 (41). 


Bolt 180-15 
Washers 


Bolt 150-15 
Washer 


{(d} Used on thermal insulation sets 12-1 through 13-4, 13-6, 19-7, and 14-1 and subsequent. 


Figure 4-8. Cocoon Thermal Insulation (Sheet 8 of 23) 
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R-3896-6 Section IV 


eee. Namen, hans, ° 4. coc, ° dlameando 
\ Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity  (Inch-Pounds) No. No. tity (Inch- Pounds) 
5 145082 (Cont) RD127-7007- 113866) Clamp 45:5 I 
Attaches to oxi- 
i RDI11-1010-6410 4 Bolt 8 +3(€) dizer valve. 
RD153-5005-0005 4 Washer 
Attaches to bracket 7 145511-11 1 Insulator I 
145477 (41). {Sheet 2.) 
RD111-1009-6608 1 Bolt 150 +15 RD114-5002-0002 4 Clip | 
LD153-0013-0004 1 Washer MS2 1279-08 4 Bolt 27 +3 
Attaches insulator Attaches to insu- 
to dome. lators (3, 5}. 
NOTE RD114-5001-0002 9 Clip 
Bolt must be lubricated with Fel-Pro MS2 1279-08, ’ Ballets 
C5 (Felt Products). Attaches to insu- 
lator (5). I 
RD114-5001-0002 10 Clip 
MS21279-08 10 Bolt 27 #3 MATE 
Attaches to Torque clamp fasteners at gimbal out- 
insulator (3). riggers to 27 <3 inch-pounds. 
RD114-5002-0002 1 Clip ‘RDi11-1010-6410 10 Bolt 150 +15 
MS21279-08 i Bolt 27 23 RD153-9001-0001 10 Washer 


Attaches to bracket 
145477 (41). 


NAS1004-6A 1 portgs3e) | 
RD1i53-5005-0008 1 Washer 

Attaches to bracket 

145477 (41) through 

srommeted hole of 

insulator. 


RD153-5005-0006 6  #$Washer 


Attaches to insu- 
lator {3} at end 
hole nearest tc 
insulator (7). 


NOTE 


Prior to installing insulator (6), in- 
stall wrap-around line insulators (4 
through 16, figure 4-10) and cocoon 


insulator (21, figure 4-8). MS20500-428 3 Nut 27 <3 
6 145505-11 (Sheets 1 Insulator Attaches to thrust 
1. 2. and 3.) chamber insulator 
es | 145922-11. I 
RD114-5002-0002 4 Clip 
MS21279-08 4 Bolt 27 <3 NOTE 
Attaches to insu- Washers and nuts must not be installed 
| lators (8, 4) at first | on the thrust chamber stud common to 
and last holes af overlap of cocoon insulators (7) and I 
each flange. (19). 
RD114-5001-0002 25 Clip 
MS21279-08 25 Bolt 27 =3 
Attaches to insu- 
laters (3, 4). 
(e} Above running torque. 
(f) A component of insulator. 
@ Figure 4-8. Cocoon Thermal Insulation (Sheet 9 of 23) 
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Section TV 


No. 


8 


8 


No. tity 
145507-21(8) 1 
145507-31h) 
(Sheet 3.) 
NAS1004-6A 3 


RD153-5005-0006 2 
Installs through 
frommeted holes 

of insulator. 


145506-11 1 
(Sheet 3.) 
NAS1004-6A 3 


RD153-5005-0006 3 
Installs through 
grommeted holes 

of insulator. 


RD114-5002-0002 
MS21279-08 
Attaches to insu- 
lator (6) at end 
holes of flange. 


RD114-5001-0002 10 


bar bao 


MS21279-08 10 
Attaches to insu- 
lator (6). 
RD114-5002-0002 2 
MS21279-08 2 


Attaches to insu- 
lator or (8) at end 
hole and hole adija- 
cent to boot Nange. 


RD114-5001-0002 
M82 1279-08 
Attaches to insu- 
later (8). 


WAS1004-24 
LD1i53-0013-0002 
RD153- 1002-0004 
NAS679C4W 

Installs in 2 inboard 
heles of boot flange 
of insulator (8). 


thm phn 


ed 


(e) Above running torque. 


(ft) A component of insulator. 


R-3896-6 


(Inch- Pounds) 


Insulator 


Bolt 27 +3 
Washer 


Insulator 


Bolt 27 3 
Washer 


Clip 
Bolt 27 23 


Clip 
Bolt 27 +3 


Clip 
Bolt 27 23 


Clip 
Bolt 27 23 


Bolt 
Washer 
Washer 
Nut 27 23 


No. 


10 


(=) Used on thermal insulation sets 12-1 through 19-3. 


(h) Used on thermal insulation sets 19-4 and subsequent. 


No. tity 


Name and | Name and 
Index Part Quan- Torque Index Part Quan- Torque 
eS ee 


NAS1004-44 1 
LD153-0013-0002 1 
RD153-1002-0004 1 
NASST9C4W 1 
Installs in outboard 
hole of boot flange 

of insulator (8). 


145508-11 1 


(Sheets 2 and 3.) 


NAS1004-6A 9 
RD1I53-5005-0006 9§ 


” Installs through 


frommeted holes 
of insulator. 


RD127-7006-0419{8) 9 
Attaches to gimbal 
actuator strut. 


RD114-5002-0002 2 
MS21279-08 2 
Attaches to insu- 
lator (8) at end 

hole of flange and 
hole between boots. 


RD114-5001-0002 5 
MS21279-08 5 
Attaches to insulator (8) 
al flange holes between 
end hole and boot. 


MS21279-08 
LD153-0013-0001 
RDi53-0115-0019 
Attaches to insu- 
lator (8) at 2 holes 
between boots. 


NAS1004-3A4 
NAS1004-44 
LD1i53-0013-0002 
RD153-1002-0004 
NAS67TICAW 
Attaches boot flanges 
to insulater (8). In- 
stall bolts NAS1004-3A 
in end holes of flange. 


to Ne 


Ce a ee ) 


(Inch- Pounds) : 
Bolt - 
Washer 


Washer 
Nut 27 23 


Insulator | 


Bolt § +3(e) i 
Washer 


Clamp 27 +3 I 


Clip 
Bolt 27 +3 i 


fo 
@ 


Clip 
Bolt 27 +3 


Bolt 27 +3 
Washer 
Washer 


Bolt 27 13 

Bolt 8 +3) i 
Washer 

Washer 

Nut 
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Figure 4-8. Cocoon Thermal Insulation (Sheet 10 of 23) 
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10 


(c} 
{e} 
(f) 
{i) 


(j) 


145508 (Cont) 


RD127-7006-0419(f) 2 


Attaches to gimbal 
actuator struts. 


RD114-5002-0002 
MS21279-08 
Attaches to insu- 
lator (7) in flange 
hole nearest 
tunnel opening. 


RD114-5001-0002 
MS21279-08 
Attaches to insu- 
lator (7). 


RD111-1010-6410 
RD153-9001-0001 
Installs in slotted 
holes adjacent to 
insulator (7). 


145510-41(¢), 
145510-71(i), 
145510-810), 
145510-111{) 
(Sheets 2 and 3, 


Quan- 
tity 


Name and 
Torque 


Clamp 27 +3 


1 Clip 
1 Bolt 27 +3 
§ Clip 


& Bolt 27 +3 


2 Bolt 150 +15 
2 Washer 


1 Insulator 


(Inch-Pounds) 


details A, Band C.)} 
NOTE 


When installing insulator, boot must 
be disassembled as required. Rein- 


stall bolts MS21279-08 and washers 


LD153-0013-0001. 
27 +3 inch-pounds. 
tails Bar C.) 


NAS1004-6A 
RD153-5005-0006 
Installs through 


grommeted holes in 


insulator. 


Above running torque. 


Torque bolts to 
(See sheet 3, de- 


6 Bolt 8 +3{e) 
6 Washers 


A component of insulator. 
Used on thermal insulation sets 12-5, 12-8, 13-1, 13-7, 14-1, 14-6, 15-1, 15-6, 16-1, 17-2, 


17-6, 18-1, and 19-1. 


R-3896-6 


Index 
Noa. 


Used on thermal insulation sets 18-5 and 13-8. 


Part 
tity 


RD111-1010-6410 4 
RD1i53-9001-0001 4 
Attaches fo insu- 
lator (10) at holes 

at either side of 
insulator clamp to 
strut. 


RD127-7006-0419(f) 1 
Attaches to gimbal 
actuator strut. 


NAS1004-44 2 
NAS1004-2A 15 
LD153-0013-0002 17 
RDI53-1002-0004 17 
NAS67SCAW 17 
Attaches flanges 

of large boot at 
junctions with in- 
sulators (8, 9). 
Bolts NAS1004-44 
are used in end holes. 


NAS1004-4A 
WAS1004-2A 
LD153-0013-0002 
RD153- 1002-0004 
NASB7TSC4W 
Attaches boot flanges 
of insulator to in- 
sulator 145507-21 
(8). Plug 145536 
must be installed 

to close opening of 
small boot at joint 

of insulators. Bolts 
NAS1004-4A are used 
in end holes. (Sheet 
3, details A and B.) 


ho Oo Oo Oo IN 


Quan- 


Section IV 


Name and 


Torque 
(inch- Pounds) 


Bolt 150415 


“Washer 


Clamp 27 +3 


Bolt 

Bolt 
Washer 
Washer 
Nut 27 +3 


Bolt 

Bolt 
Washer 
Washer 
Nut 27 a3 


Used on thermal insulation sets 12-1 through 12-4, 12-6, 12-7, 13-2 through 13-4, 13-6, 14-2 


throuch 14-5, 14-7, 15-2 through 15-5, 15-7, 


18-2 through 18-7, 19-2, and 19-3. 
(k) Used on thermal insulation sets 19-4 and subsequent. 


16-2 through 17-1, 17-3 through 17-5, 17-7, 


Figure 4-8. 
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Section IV R-3896-6 
Name and Name and ~ 
Index Part Quan- Tarque Index Part Quan- Torque ( 
No. No. tity (Inch- Pounds) No. No. tity (Inch- Pounds) ; 
11 145510 (Cont) RD114-5001-0002 6 Clip 
NAS1004-2A 11 = Bolt lator (3) 
LD153-0013-0002 13 ##Washer 
RDi53-1002-0004 13 Washer RD114-5002-0002 5 Clip 
NAS6T9C4W 130 Nut 27 +3 M§21279-08 5 Bolt 27 23 
Closes boot flanges Installs at flange 
I of insulator (11). holes between boots 
Bolts NAS1004-44 to insulator (8). 
are used in end holes. RD114-5002-0002 2 Clip 
i NAS1004-34 2 Bolt MS2 1279-08 2 Bolt 2723 
NAS1004-4A 2 Bolt Attaches to insu- 
LD153-0013-0002 4 Washer laters (3, 7) in cor- 
| RD153-1002-0004 4 Washer ner hole nearest 
NAS67TSC4W 4 Nut 27 +3 strut clamp and in 
Attaches to boot corner hole adjacent 
flanges at insulator to insulator (3). 
{ Ee Ban ican ie — RD114-5001-0002 3 Clip 
. MS521279-08 3 Bolt 27 +3 
RD1i14-5002-0002 2 Clip Attaches to insu- 
| MS2 1279-08 2 Bolt 27 +3 lator (7) in remain- I 
Attaches to insulator ing flange holes. 
I. 2: @)te ante hele MS21279-08 2 Bolt 27 43 @ 
Sie bisa LD153-0013-0001 2 Washer ~@ 
i cant fe anise 16) RD153-0115-0019 2 Washer 
; 7 Attaches to insu- 
RD114-5001-0002 4 Clip lator (8). Installs 
MS2 1279-08 4 Bolt 27 <3 in 2 holes. 
oe +2 HSH MS21279-08 13. Bolt 27 23 
: RD153-0115-0021 13 Washer 
RD114-5002-0002 2 Clip Attaches to insu- 
MS21279-08 2 Bolt 27 +3 lators (B, 10) in I 
Attaches to insulator holes at perimeter 
(6) corner hole adja- of asbestos flap. 
cent to insulator (S$). MS21279-08 3 Balt 
RD114-5001-0002 6 Clip LD153-0013-0001 4 Washer 
MS2 1279-08 6 Bolt 27 =3 RD1i14-8003-0003 2 Nut 27 +3 
Attaches to insu- Install to close slit 
lator (6). in asbestos flap. 
RD114-5002-0002 3 Clip 12 145501-11(Sheets 3. 1 Insulator 
MS2 1279-08 2 Bolt 27 =3 and 5. ) 
Attaches to insulator NAS1004-6A4 14. Bolt 8 +3(€) I 
(3) in corner holes RD153-5005-0006 14 Washer 
1, 6, and? from junc- Installs through 
tion with insulator (7). srommeted holes 
of insulator. 
wm Above running torque. 
Figure 4-8. Cocoon Thermal Insulation (Sheet 12 of 23} & 
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154 


R-3896-6 


Name and 
Torque 
(Inch-Pounds) 


Quan- 
tity 


~ 12 145501 (Cont) 


RD111-1010-6410 16 
RD153-9001-0001 16 
Attaches to inter- 
face panel brackets 
except at end holes 
of insulator at en- 
gine centerline. 


NOTE 


Elongated holes in the insulator that 
do not aline with the holes in the 
brackets on the interface panel ma 
be elongated to a maximum of 1.2 
inches. A 0.3-inch edge distance 
must be maintained for end holes, 
and the distance between holes must 
not be less than 0.5 inch. 


13 145504-11 (Sheet 3.) 1 
NOTE 


Prior to installation, insulator (13) 
must be attached to insulator (28), at 
joint shown on sheet 6, with 13 bolts 
RD111-1010-6408 and 13 washers 
RD1L53-0115-0024. Bolts must be 
torqued to 6847 inch-pounds. Insu- 
lator (28) must be supported and 
installation completed in normal 
sequence. 


NAS1004-~6A 11 
RDL53-5005-0006 11 
Installs through 
grommeted holes 

of insulator. 


RD114-5001-0002 2 
MS821279-08 2 
Altaches to insu- 
lator (8) at 2 center 
holes of 4 holes. 


RD114-5002-0002 


MS21279-08 

ecg to insu- 
lator (8) in 2 end 
holes of 4 holes. 


RD114-5002-0002 
MS21279-08 
Attaches to insula- 
tor (10). Installs in 
end hole adjacent to 
insulator (8). 


Bolt 150 +15 
Washer 


Insulator 


Bolt 8 +3!©) 
Washer 


Clip 
Bolt 27 43 


Clip 
Bolt 27 +3 


he 


Clip 


i 
1 Bolt 27 +3 


{c) Used on thermal insulation sets 13-5 and 13-8. 


Section IV 


Name and 
Torque 
{Inch- Pounds) 


Quan- 
tity 


RD114-5001-0002 11 ‘Clip 
M52 1279-08 li Bolt 27 3 
Attaches to insu- 
later (10). 
14 145503-11(C) Insulator 


145503-21(4) 
(Sheets 1 and 3.) 


NOTE 


Insulator must aline with holes in 
bracket (18). If necessary, bracket 
clamps around oxidizer duct and 

bolts attaching insulator (4) to bracket 
may be loosened to aline bracket. 
Torque for clamp nuts is 45-55 inch- 
pounds. 


Bolt 8 +3(€) 
Bolt 8 +3(¢) 
Washer 


NAS1004-8A | i 
NAS1004-6A 16 
RD153-5005-0006 17 
Installs through 
grommeted holes 

of insulator. Use 
bolt NAS1004-8A 

in third grommeted 
hole from insulator 
flange in front of 
flange boot. 
RD127-7007-0825{) 3. Clamp 27 +3 
RD114-5002-0002 3 
MS$21279-08 3 
Attaches to insulator 
(12) in first flange 
hole at either side 

of boot and in cor- 
ner hole adjacent 

to insulator (15). 


Clip 
Bolt 27 23 


RD114-5001-0002 6 
MS521279-08 6 
Aftaches to insu- 
lator (12). 


Clip 
Bolt 27 +3 


(d) Used on thermal insulation sets 12-1 through 13-4, 19-6, 13-7, and 14-1 and subsequent. 


fe) Above running torque. 
(f) A component of insulator. 


Figure 4-8. 
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‘Section IV R-3896-6 


Name and Name and ( @ 


Attaches to insu- 
lators (6, 8, and 9). 


RD1i11-1010-6410 10 
RD153-9001-0001 10 
Attaches to inter- 
face panel brackets. 


Bolt 150 +15 
Washer 


grommeted holes 
of insulator. 


RD111-1010-6410 14 
RD153-9001-0001 14 
Attaches to insu- 
lator (12). 


Bolt 150415 
Washer 


Index Part Quan- Torque Index Part Quan- Torque 
Ne. - No. tity (inch-Pounds) No. No. tity (Inch- Pounds) 
145503 (Cont) NOTE 
Elongated holes in the insulator that 
NAS1004-2A 14 Bolt do not aline with the holes in the 
LD153-0013-0002 14 Washer brackets on the interface panel may 
RD153-1002-0004 14 Washer be elongated to a maximum of 
NASS679C4W 14 Wut 27 43 inches. A 0.3-inch edge distance 
Attaches to insu- must be maintained for end holes, 
lator (12) boot and the distance between holes must 
not be less than 0.5 inch. 
ra aap saree RDL11-1010-6410 7 Bolt 150+15 
f flanges. = = + 
BOLD ORME NECE RD153-9001-0001 7 Washer 
Attaches to bracket 
LD153-0018-0002 2 Washer 
RD153-1002-0004 2 Washer 15 145502-11 (Sheets 3 1 Insulator 
NAS6T9C4W 2 Nut 27 43 and 5.) i 
Attaches to insu- NAS1004-6A 5 Bolt 8 +3‘° 
lator (12) boot RD153-5005-0006 5 Washer 
flanges in end hole eeaneteo acies 
rom 
of each flange. oe cncnlatar. 
RD114-5002-0002 2 Clip RD114-5002-0002 § Clip 
MS21279-08 2 Bolt 2723 MS21279-08 8 Bolt 27 43 
Attaches to insu-~ Attaches to ee 
lator (13). Install tors (12, 13, 
lator (13). Ins 14), in holes vig (( 
in end holes. either side of junc- 
tions of noted insu- 
RD114-5001-0002 10 Clip lators and in corner 
MS21279-08 10 ~=s—- Bolt 27 43 holes adjacent to 
Attaches to insu- insulator (14). 
lator (13). RD114-5001-0002 27 Clip 
MS21278-08 27 Bolt 27 +3 
RD114-5002-0002 6 Clip Attaches to insu- 
MS21279-08 6 Bolt 2723 lators (i2, 13, 
Attaches to insu- and 14). 
lators (6, 8, and 9) 16 145518-11 (Sheet 5.) 1 Insulator 
in end holes and 
in holes at either NORE 
side of junctions Edge containing nut plates must be 
of adjacent insu- installed under adjacent insulator 
ee sn 004-6A 15 (e) 
7 Bolt 8 +3 
RD114-5001-0002 16 Clip RD153-5005-0006 15 Washer 
MS2 1279-08 16 Bolt 27 23 Installs through 


(e) Above running torque. 


Figure 4-8. Cocoon Thermal Insulation (Sheet 14 of 23) 
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R-3696-6 Section IV 


Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity (inch-Pounds) 
16 145518 (Cont) is NOTE , 
RD111-1010-6410 19 Bolt 150 +15 Elongated holes in the insulator that 
RD1L53-9001-0001 19 #$Washer do not aline with the holes in the 
Attaches to inter- brackets on the interface panel ma 
face panel brackets. be elongated to a maximum of 1.2 
inches. A 0.3-inch edge distance 
NOTE must be maintained for end holes, 
Elongated holes in the insulator that and the distance between holes must 
do not aline with the holes in the not be less than 0.5 inch. 
brackets on the interface panel ma RD111-1010-6410 6 Bolt 150 +15 
be elongated to a maximum of 1.2 RD153-9001-0001 & Washer 
inches. A 0.3-inch edge distance Attaches to bracket 


must be maintained for end holes, 


and the distance between holes must 145324 (12). 


not be less than 0.5 inch. 18 145517-11 (Sheets 1 Insulator 
17 145516-11 1 Insulator 4 and 5.) 
(Sheets 1 and 4.) NOTE 
NOTE : Insulator determines final location of 
Insulator must aline with holes in aan ee through 159) at hydrau- 
bracket (12). Insulator (17) must be 4c rerurn tine. 
positioned in place and hole alinement NAS1004-6A 3 Bolt 8 4g(e) 
with insulators (17, 21) checked. If RD153-5005-0006 3 Washer 
necessary, clamps of bracket (12) at Attaches to bracket 
oxidizer duct may be loosened and 145497 (102) through 
bracket and insulator holes alined. grommeted holes. 
Torque for nuts of bracket clamps is uo (e) 
50 +5 inch-pounds. RD111-1010-8312 7 Bolt 8 +3 
(e) RD153-0115-0023 7 Washer 
NAS1004-64 19 Bolt 8 +3 Attaches to bracket 
RD153-5005-0006 19 Washer 145423 (159) through 
Installs through grommeted holes. 
grommeted holes 
of insulator. RD114-5002-0002 2 Clip 
RD114-5002-0002 1 Clip pee. SF ON 
MS21279-08 1 Bolt 27 +3 lator (17) i 4 
Attaches to insu- holes oon 
lator (16) in end scoapceale 
hole adjacent to RD114-5001-0002 16 Clip 
junction of MS21279-08 16 Bolt 2743 
insulator (18). Attaches to insu- 
RDi14-5002-0002 1 Clip lator (17). 
Oh ates OS ee RD153-5005-0006 4 Washer 
lator (21). MS20500-428 1 Nut 27 £3 
RD114-5001-0002 13 Clip srpnateorcipua aig 
MS21279-08 13. Bolt 27 43 chamber Spt at 


. thrust chamber in- 
A hes t - 
“panes (16). ee sulators 145919-11 


RDi11-1010-6410 9 Bolt 135-165 ann LASS20-th 
RD153-9001-0001 9 Washers 

Attaches to inter- 

face panel brackets. 


@ (e) Above running torque. 
Figure 4-8. Cocoon Thermal Insulation (Sheet 15 of 23) 


Change No. 8 - § December i971 4-71 


R-3896-6 09 _157 


Section IV R-3896-6 


Name and Name and ( : & 
Index Part Quan-~ Torque Index Part Quan- Torque 
; tity (Inch- Pounds) tity (Inch- Pounds) 


J 19 145512-11 (Sheets 1 Insulator RD114-5001-0002 14 Clip 
2 and 4.) MSZ 1279-08 14 Bolt 27 +3 
Attaches to insu- 
i RD127-7006-0419{f) 2 Clamp 27 23 lator (18). 
Attaches to gimbal 
actuator strut. RD153-5005-0006 6 Washer 
RD111-1010-6410 7 Bolt 150 +15 ich eile ; 3 Nut 27 44 
RD153-9001-0001 7 Washer ae 
Attaches to insu- chamber studs at 
i lator (7) insulators (18) I 
7 and thrust cham- 
RD153-5005-0006 3 Washer ber insulator 
MS20500-428 i Nut 27 43 145919-11. 
pranrntl ia hgs RD111-1010-6410 2 Bolt 150 +15 
overlap of insulator RD153-9001-0001 2 Washer 
i (7) and thrust cham- pen sete recae I 
ber insulator lator (19) at slotted 
I 145922-11. poles: 
RD153-5005-0006 8 Washer a1 145522-110) | 1 Insulator 
MS20500-428 4 Nut 2743 145522-21 
Attaches on thrust (Sheet 1.) 
chamber studs at i NOTE @ 
thrust chamber in- 
sulator 145922-11. Bracket 145324 or 145324-11 may be 
adjusted, as necessary, to install in- 
20 145515-11(Sheet2.) 1 Insulator sulator. Torque bracket hardware 
(e) as indicated in figure 4-4. Following 
RD111-1010-6312 3 Bolt 8 +3\ installation of this insulator, continue 
RD153-0115-0023 3 Washer with installation of insulator (6). 
Installs through 
of insulator. BD153-5005-0003 §& Washer 
Attaches to bracket 
I RD127-T006-04 19{f) 4 Clamp 27 «3 145188 (9). 
Attaches to gimbal 
RD153~-9001-0001 5 Washer 
| RD114-5001-0002 8 Clip Attaches to bracket 
pam aria 8 Bolt 27 +3 145324 or 145324-11 | 
aches tG insu- 12). 
; psa eaten 3A 2 Bolt 45 +5 
ra o + 
RD114-5002-0002 1 Clip RD153-5005-0003 2 Washer 
MS2 1279-08 1 Bolt 27 43 Attaches ta bracket 
Attaches to insu- 145286 (6). 
I lator (18) in each 


hole adjacent to in- 
sulator (26). 


(c) Used on thermal insulation sets 13-5 and 13-8. 

(4d) Used on thermal insulation sets 12-1 through 13-4, 13-6, 13-7, and 14-1 and subsequent. 
(e}) Above running torque. 

(2) A component of insulator. 


Figure 4-8. Cocoon Thermal Insulation (Sheet 16 of 23) 
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7 - 
> 


Index 
No. 


Z1 


22 


23 


R-3896-6 


Name and 
Part Quan- Torgue Index 
No. tity (inch-Pounds) No. 


145522 (Cont) 


RD111-1009-0407 3 Bolt 68 +7 
RDi53-9001-0001 3 Washer 
Attaches to dome 
face. 

145513-11 (Sheets 1 Insulator 


i, 2, and 4.) 
NOTE 


Do not install insulator (22) until pro- 
cedures for insulators (1 through 21) 
have been accomplished. 


RD127-7007-1138€) 1 
Attaches to oxidizer 
valve. 


RD114-5002-0002 
MS21279-08 

Attaches to insu- 
lators (17, 21) at 
corner and end holes. 


RD114-5001-0002 17 
MS21279-08 17 
Attaches to insu- 
laters (17, 21). 


Clamp 45 +5 


4 
4 


Clip 
Bolt 27 +3 


Clip 
Bolt 27 +3 


145520-11(c) 1 
145520-21(4) 
(Sheets 1, 2, 
and 4.) 


nD127-7006-0419) 2 
Attaches to gimbal 
actuator strut. 


RD114-5002-0002 1 
MS21279-08 1 
Attaches to insu- 
lator (21) in end 

hole adjacent to 
insulator (24). 


Insulator 


Clamp 27 23 


Clip 
Bolt 27 +3 


{ec} Used on thermal insulation sets 13-5 and 13-8. 


Section IV 
Name and 

Part Quan- Torque 

No. tity (Inch- Pounds) 
RD114-5001-0002 5 Clip 
MS21279-08 5 Bolt 27 +3 
Attaches to insu- 
lator (21). 
RD114-5001-0002 1 Clip 
RD114-5002-0002 2 Clip 
MS21279-08 3 Bolt 27 +3 
Attaches to insu- 
lator (19) at flange 
holes between boots. 
NAS1004-34 3 Bolt 27 +3 
NAS1004-4A 4 Bolt 8 +3(e) 
LD163-0013-0002 7 Washer 
RD153-1002-0004 7 Washer 
NAS@7TSC4W vi Nut 
Attaches to insu- 
lator (19) at boot 
flanges. Install 
bolts NAS1004-2A 
in clamps of boot 
flange. 
RD111-1010-6410 7 Bolt 150 +15 
RD153-9001-0001 7 Washer 
Attaches to bracket 
145477 (41). 
RD111-1009-6608 2 Bolt 1506 +15 
LD153-0013-0004 2 Washer 
Attaches to dome 
bolts. 

NOTE 


Bolts must be lubricated with Fel-Prao 
C5 (Felt Products). 


RD111-1010-6410 
RD153-9001-0001 
Attaches to insu- 
lator (19) at slotted 
holes at outrigger 
struts. 


Bolt 150 +15 
Washer 


3 
3 


(d) Used on thermal insulation sets 12-1 through 13-4, 13-6, 13-7, and 14-1 and subsequent. 
(e) Above running torque. 
({) A component of insulator. 


Figure 4-8. Cocoon Thermal Insulation (Sheet 17 of 23) 
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‘Section IV R-3896-6 


. Name and Name and e 


Torque Index Part Quan- Torque 


mn, 


Index Part Quan- 
No. No. tity (inch-Pounds) | No. No. tity (Inch- Pounds) 


I 24 


25 


| fc) Used on thermal insulation sets 13-5 and 13-8. 


145521-11 (Sheets 
land 2.) 


RD114-5002-0002 
MS21279-08 
Attaches to insu- 
lator (21) at end 
holes. 


RD114-5001-0002 
MS21279-08 
Attaches to insu- 
lator (1). 


RD114-5002-0002 
™mMS821279-08 
Attaches to insu- 
lator (23) at end 
holes. 


RD114-5001-0002 
MS21279-08 
Attaches to insu- 
lator (23). 


RD114-5002-0002 
M52 1279-08 
Attaches te insu- 
lator (22) at end 
holes and in holes 
8 and 4 from junc- 
tion of insulator 
(26). 


RD114-5001-0002 
MS21279-08 
Attaches to insu- 
lator (22). 


145534-11'¢), 
145534-21(d) 
(Sheets land2.) 


NOTE 


I 


be to 


14 
14 


1 


Insulator 


Clip 
Bolt 27 +3 


Clip 
Bolt 27 +3 


Clip 
Bolt 27 +3 


Clip 
Bolt 27 +3 


Clip 
Bolt 27 =3 


Clip 
Bolt 27 23 


Insulator 


Removal of hypergol unit cap is re- 


quired to install insulator. 


be reinstalled. 


Cap must 


RD111-1010-6410 
RD153-9001-0001 
Attaches to bracket 
145477 (41). 


RD114-5002-0002 
MS21279-08 
Attaches to insu- 
lator (23) at adja- 
cent corner holes 
at corner of insu- 
lator. 


RD114-5001-0002 
MS21279-08 
Attaches to insu- 
lator (23). 


RD111- 1009-6610 
LD153-0013-0004 
Attaches to insu- 
lator (5) and dome 


bolts using existing 


bracket attach 
bolts. 


11 Bolt 150-15 
il Washer 


NOTE 
Bolts must be lubricated with Fel-Pro 


C5 (Felt Products). 


RD111-1009-6608 
LD153-0013-0004 
Attaches to dome 
boltheads. Bolt 
must be lubricated 
with Fel-Pro C5 
(Felt Products). 


2 Clip 
2 Bolt 27 +3 
I 
14 Clip 
14 Bolt 27 13 
| 
Ref Bolt 150215 
Ref Washer 
i Bolt 150215 
1 Washer 


{d) Used on thermal insulation sets 12-1 through 13-4, 13-6, 13-7, and 14-1 and subsequent. 


4-74 


Figure 4-8. Cocoon Thermal Insulation (Sheet 18 of 23) 


Change No. 4 - 13 March 1968 


R-3896-6_09 160 


Installs in hole adja- 
cent to insulator (18). 


R-3896-6 Section IV 
‘@ Name and Name and 
: Index Part Quan- Torque Index Part Quan- Torque 
No. tity (Inch-Pounds) No. No. tity (Inch- Pounds) 
145514-11(¢) 1 Insulator RD114-5001-0002 17 Clip 
145514-21(4) MS21279-08 17 ~—- Bolt 27 43 
(Sheets Zand4.) Attaches to insu- i 
NAS1004-6A 1 Bolt 8 +3(€) stor tet) . 
RD153-5005-0006 1 Washer RD114-5002-0002 1 Clip 
Installs through MS21279-08 +1 Bolt 27 +3 
grommeted hole of Attaches to insu- 
insulator. lator (23) at hole I 
t 
RD127-7006-0419) 2 Clamp 27 +3 rr aa 
Attaches to gimbal i 
actuator strut. RD114-5001-0002 8 Clip 
RD111-1010-6410 4 Bolt 150215 ee da 
RD153-9001-0001 4 Washer lator (23). 
Attaches to insu- | 
lators (20, 23) 27 145519-11 (Sheets 1 Insulator 
through slotted holes. 4and 5.) 
RD114-5002-0002 6 Clip Installs under 
MS21279-08 6 Bolt 27 43 adjoining edge of 
Attaches to insu~ ; insulator (15). 
lators (17, 18) at NAS1004-6A 6 Boltsz3() If 
corner holes at RD153-5005-0006 6 Washer 
junctions to insu- Installs through | 
lators. grommeted holes 
RD114-5001-0002 6 Clip of insulator. 
MS21279-08 6 Bolt 27 +3 RD111-1010-6410 9 Bolt 150215 
Attaches to insu- RD153-9001-0001 9 Washer 
lators (17, 18). Installs through 
RD114-5002-0002 4 Clip insulator (15). 
MS2 1279-08 4 Bolt 27 +3 RD114-5002-0002 2 Clip 
Attaches to insu- MS21279-08 2 Bolt 27 +3 
lators (22, 24) and Attaches to insu- 
at end holes and in lator (16) at end 
holes at either side hole nearest insu- 
of junctions of noted lator (17). 
insulators. 
; RD114-5001-0002 18 Clip | 
RD114-5001-0002 18 Clip MS21279-08 18 Bolt 27 +3 
M52 1279-08 18 Bolt 27 +3 Attaches to inst- 
Attaches to insu- lator (16). I 
lators (22, 24). 
RD114-5002-0002 1 Clip 
MS21279-08 1 Bolt 27 +3 


(ce) Used on thermal insulation sets 13-5 and 13-8. 

(d) Used on thermal insulation sets 12-1 through 13-4, 13-6, 13-7, and 14-1 and subsequent. 
(e) Above running torque. 

(} A component of insulator. 


Figure 4~8. Cocoon Thermal Insulation (Sheet 19 of 23) 
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Section IV R-3896-6 


Name and | 
Index Part Quan- Torque 
Na. No. tity (Iinch-Pounds) 


27 145519 (Cont) 


RD114-5002-0002 3 Clip 
MS21279-08 3 Bolt 27 +3 
Attaches to insu- 
j lator (18) at hole 
nearest insulator 
(16) and in holes 
at either side of 
junctions of insu- 
lators (17, 18). 


RD114-5001-0002 13 Clip 


MS2 1279-08 13 Bolt 27 +3 
Attaches to insu- 
j lators (17, 18). 
28 145531 (Sheet 6.) 1 Insulator 
NOTE 


Partially installed during installation 
of insulator (13). 


4 29, 145394(29)(Sheet6.) 1 Clamp 30 25!€) 
30 145399(30)(Sheet6.)} 2 Insulator 


NOTE 


Clamp (29) must be installed over in- 
sulators and secure to ends of clamp 
of insulator (28). Insulator (30) must 
be installed under each clamp connec- 
tion before tightening. 


RD153-5005-0006 7 Washer 
MS820500-428 7 Nut 27 43 
Attaches to thrust 
chamber insulator 
145920-11 at 
thrust chamber 
studs (except for 
| stud adjacent to 
tunnel). 


NOTE 
See figure 4-9 and install heat ex- 
i changer line insulators (2, 11, 19, 23). 


RD111-1016-6408 36 Bolt 68 27 
RD1i53-0115-0024 30 Washer 
Attaches to insu- 

i lators (13, 18). 


I (e} Above running torgue. 


Name and d @ 
Part Quan- Torque ( 
No. tity (Iinch- Pounds) 


NOTE - - 


The following part.groups are used to 

close out the boots of cocoon insu- 

lator (28) after installation of heat ex- 
changer line insulators (2, 11, 19,23). ff 


NAS1004-5A4 10 Bolt 
LD153-0013-0002 10 Washer 
RD153-1002-0004 10 Washer 
NAS6TSC4W 16 Nut 27 23 
Installs in holes 

at either side of 


each boot. 

NAS1004-1A 16 Bolt 
RD153-0115-0024 32 Washer 
NAS6TSC4AW 16 Nut 27 +3 


Installs in flanges 
adjacent to boots 
and flange of tur- 
bine manifold in- 
strumentation line 
boot, except for 


end hole. @ 
NAS1004-5A Balt C 


1 
LD153-0013-0002 1 Washer 
RD153-1002-0004 2 Washer 
NAS679C4W 1 Nut 2723 


Installs in end hole 
of turbine manifold 
instrumentation line 
boot. : 


NOTE 


Installation of insulator 145532 (@) 
must be completed by installing the 
following part groups. 


RD111-1010-6308 51 Bolt 45 i5 
RD153-1003-0006 51 Washer 

Attaches to brackets 

145324 or 145324-11 I 
(12) and 145325 (18). 


Figure 4-8. Cocoon Thermal Insulation (Sheet 20 of 23) 
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{ @ Index 


No. 


26 


I 32 


Name and 
Part Quan- Torque 
No. tity (Umch-Pounds) 


145531 (Cont) 


RDL1L-1010-6410 20 
LD153-0013-0002 18 
RD153-0115-0024 2 
Attaches to insu- 
lator (2) and over- 
lap of insulators 

(14, 17). 


Bolt 150215 
Washer 
Washer 


NOTE 


Washers RD153-0115-0024 are used 
at last hole at each end of insulator. 


NAS1100C3-15 38 
RD153-0115-0021 36 
Attaches to inter- 
face panel. 


Screw 
Washer 


NOTE 


Bolts RD111-1010-6313 may be used 
in place of screws. Fasteners must 
be lubricated with Fel-Pro C5 (Felt 
Products). 


145072-21 (Sheet2.}) 2 Door 
Attaches to insu- 
lator 145082 (5). 


NAS1100C3-7 2 
Attaches lanyards 

to insulator. Torque 
door screws to2713 
inch-pounds. 


145101-21 (Sheets 
2 and 4.) 
Attaches to insu- 
lators (7, 27). 
Attach lanyards to 
existing insulator 
screw. Torque 
lanyard screw and 
door screws to 
27 23 inch-pounds. 


Screw 27 +3 


2 Deor 


Figure 4-8. 


Part Quan- 
No. tity 
33 145526-11 i 
(Sheet 3.) 


Attaches to in- 
sulator (13). 
Attach lanyard 
to existing in- 
sulator screw. 
Torque insulator 
screw and door 
screws to 27 +3 
inch-pounds. 


34 145527-11 1 


(Sheet 3.) 
Attaches to insu- 
lator (14). Attach 
lanyard to existing 
insulator screw. 
Torque insulator 
screw and door 


perews to 27243 . 


inch-pounds. 


35 145530-11 


{Sheet 4.) 
Attaches to insu- 
lator (18). Attach 
lanyard to existing 
insulator screw. 
Torque insulator 
screw and door 
screws to 27 +3 
inch-pounds. 


36 145529-11(Sheet4.) 1 


RD153-0115-0020 12 
MS21279-08 12 
Attaches to insu- 
lator 145515 (20). 
Attach lanyard to 
existing insulator 
screw. Torque 
screw to 27 +3 
inch-pounds. 


Coccon Thermal Insulation (Sheet 21 of 23) 


Section IV 


Name and 
Torque 
(Inch- Pounds) 


Boor 


Boor 


Door 


Door 


Washer 
Bolt 27 <3 
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4-TT 


Section 1V R-3896-6 


+ 


Name and Name and - 
Index Quan- Torque index Part Quan- Torque ( @ 
tity (Inch-Pounds) : No. tity (Inch- Pounds ; 


NOTE 


Strut (40) must be reconnected to 
bracket (32) (figure 4-4) using three 
bolts NAS1004-8A and three washers 
RD153-5004-0004. Bolts must be 
torqued to 85 +5 inch-pounds. Bolt 
attaching bracket (39) to dome must 
be torqued to 68 =7 inch-pounds. 
Safetywire bolts. 


# Install halves of flexible gimbal boot; 
then install wrap-around line insu- 
lators (17 through 37, figure 4-10). 


# The following insulators are part of 
thrust chamber insulation. See fig- 
ure 4-7 for locations. The asbestos 
baffle must be cut at the lower end of 
thrust chamber insulators (28 through 
30) as required to encompass equip- 


37 145528-11(Sheet4.) 1 Door 


Attaches to insu- 
lator (20). Attach 
lanyard to existing 
insulator screw. 
Torque insulator 
screw and door 
screws to 27 +3 
inch-pounds. 


38 145533-11(Sheet1.) 1 Insulator 


NAS1100C3-7 1 Screw 27 23 
Attaches to insu- 

lator (25). Attach 

lanyard to insu- 

lator. Torque 

door screws to 

27 +3 inch-pounds. 


39 145535-1210) 1 Insulator ment in the tunnel areas. The baffle 
(Sheet 1.) must be safetywired in place prior to 
145535-71(m) installation of subsequent insulators. 
RD111-1010-6416 z Bolt 150 +15 is 
RD153-9001-0001 2 Washer aie pro ( & 
eee a bracket Attaches to cocoon 
(41). insulator (13) and 
RD127-7001-0249"f) Clamp @ +3/€) thrust chamber in- 
sulators 145920-11 
j 40 145525-21 (Sheet6.) 1 Cover and 145921-11. 
Attaches to No. 1 
fuel duct. RD153-0115-0023 2 Washer 
RD153-0115-0024 6 — Washer ead ee ees 
* u 
NAS679C4W 3 Nut 8 43 ee 
41 145393 (Sheet 1.) 1 RD153-5005-0006 2 Washer 
Attaches to strut MS20500-428 2 Nut 3622 
145298 of bracket Instalis on studs 
145290 (25). adjacent to cocoon 


insulator (13). 


{e}) Above running torque. 

(f} A component of insulator. 

{1} Used on thermal insulation sets 13-8 and 14-6. 

{m) Used on thermal insulation sets 12-1 through 13-7, 14-1 through 14-5, and 14-7 and subsequent. 


Figure 4-8. Cocoon Thermal Insulation (Sheet 22 of 23) 
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: R-3856-6 Section IV 


Name and Name and 


Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity (Inch- Pounds) 
41 145393 (Cont) RD153-5005-0006 2 ~- Washer 
RD153-5005-0006 8 Washer S200 S26 oan a 
Installs on studs 
WNAS1004-54 8 Bolt 36 22 : 
for adjacent cocoon 
Attaches to insu- | insulator (20) 
lator (13). : 
| RD153-5005-0006 8 Washer 
145927-11 (29) 1 Insulator NAS1004-5A g Bolt 26 22 
(Figure 4-7.) Attaches to cocoon 
Attaches to cocoon | insulator (20). 
insulators (7, 10) : 
and thrust chamber gis a : ye f yy . anemiarOr 
insulator 145921-11. . 
RD153-0115-0023 6 Washer 
RD183-0115-0023 3 Washer MS20500-1032 6 Nut 26 22 
MS20500- 1032 3 Nut 26 +2 Attaches to thrust 
Installs on studs for chamber studs. 
eocoon insulator NOTE 


(7) and thrust cham- 


ar insilator If the washer and nut specified can- 


not be installed on the stud at the 


amore tte junction of insulators 145923-11, 
RD153-5005-0006 4 Washer 145921-11, and 145173-21 due to 
_ tolerance buildup, stud adapter 
eters ont cna eee ee 145934 may be installed on the stud. 
for cocoon insu- The adapter must be torqued to 
lators (7, 10) and 26 +2 inch-pounds and safetywired 
thrust chamber in- to the nearest available lacing stud. 
sulator 145921-11. RD153-0115-0023 4 Washer 
MS21279-10 4 Bolt 26 42 
WNAS1004-5A 15 Bolt 36 42 chamber insulator 
Attaches to cocoon 1459296-~11. 
erator 10) 145924-11 (32) 1 Insulator 
145928-11 (30) 1 Insulator (Figure 4-7.) 
(Figure 4-7.) Attaches to thrust 
Attaches to cocoon chamber insulators 
insulator (20) and 145927-11 and 
thrust chamber in- 145909-21. 
sulator 145922-11. RD153-0115-0023. 8 | Washer 
RD153-0115-0023. 2 Washer MS20500-1032 8 —-Nut 26 +2 
MS20500- 1032 2 Nut 36 42 Attaches to thrust 
Installs on studs chamber studs. 
for cocoon insu- RD153-0115-0023 3 Washer 
lator (27) and thrust MS21279-10 3 Bolt 26 +2 
chamber insulator Attaches to thrust 
145922-11. chamber insulator 
145927-11. 


Figure 4-8. Cocoon Thermal Insulation (Sheet 22A of 23} 
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Section IV R- 3896-6 
Paragraphs 4-19 to 4-20 
Name and | Name and : & 
Index Part Quan- Torque Part Quan- Torque ( 
No. No. tity (nch-Pounds) | No. No. tity (Inch-Pounds) ; 
41 145393 (Cont) RD153-0115-0023 3 Washer 
| MS21279-10 3 Bolt 26 22 

RD114-5002-0002 10 Clip Attaches to thrust 

MS21279-06 16 Bolt 26 +2 chamber insulator 

Attaches to thrust | 14§928-11. 

chamber insulator 

145909-21. | RD114-5002-0002 9 Clip 

MS21279-06 g Bolt 26 +2 
145925-11 (33) 1 Insulator Attaches to 

(Figure 4-7.) thrust chamber 

Attaches to thrust insulator 

chamber insula- 145911-21. 

tors 145928-11 

and 145911-21. 

RD153-0115-0023 6&6 Washer 

MS20500-1032 g Nut 26 22 


Attaches to thrust 
chamber studs. : 


Figure 4-8. Cocoon Thermal Insulation (Sheet 23 of 23) 


4-19. INSTALLING HEAT EXCHANGER LINE 
INSULATORS. (® 
4-20. Heat exchanger line insulators are in- . 
stalled in the order shown in figure 4-9, except 
for insulators indexed (2, 11, 19, 23), which 
are installed during installation of cocoon 
insulators (28, 29, 30) in figure 4-8. Special 
instructions applicable to this procedure are 

as follows: 


a. Using inconel lockwire MS20995N32, 
safetywire screws of all insulator clamps. 


b. Fold flanges of insulators. 
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R-3896-6 Section IV 


Fi-6-12 


Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity (inch- Pounds) 
1 145207 1 Insulator 3 145217-51 1 Insulator 
RE127-7001-0566/0 r Clamp(?} 4 145217-61 1 Insulator 
RE127-7001-0206) 1 Clamp 2° yeas i aaa 
a, AGPERS Py AnSeletr RE127-7001-0646)1 Clamp!) 


RE127-7001-0156) 2 Clamp) 


(a) Clamp screws: 8 +3 inch-pounds above running torque. 


ib) A component of insulator. 
na 


Figure 4-9. Heat Exchanger Lines Thermal Insulation (Sheet 1 of 2) 
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Section IV 
Paragraphs 4-21 to 4-22 


R-3896-6 


Name and Name and @ 

Index Part Quan- Torque Index Part Quan- Torque ( 

No. No. tity (Inch-Pounds) No. No. tity (Inch-Pounds) 

6 145220!) 1 Insulator 18 145202-21(¢), 1 Insulator 
RE127-7001-019405) 1 Clamp(@) 145202-61(4) 

1 145222(0) Sie isi RE127-7001-0500) 1 Clamp) 
RE127-7001-0194) 2 Clamp!) Pe Beene rete 
14529114) Ge eee RE127-7001-0206) 1 Clamp) 
speaks i sseaniwes 20 145206 ' i = 
RE127-7001-0250%) 1 Clamp‘) RE127-7001-0206®) 2. Clamp 
RE127-7001-0263) 2 Clamp!) 21 145202 1 Insulator 

10 145214 1 Insulator RE127-7001-0438) 1 Clamp) 
RE127-7001-0650() 1 Clamp) 22 145202¢), 1 Insulator 
RE127-7001-0278 1 Clamp{#) 145202-81(d) 

i1 145208 1 Insulator RE127-7001-04380) 1 Clamp) 
RE127-7001-0206) 1  Clamp{@) 23 145201 . 1 Insulator 

12 145209 1 Insulator RE127-7001-0181) 2 Clamp) 
RE127-7001-0206() 2. Clamp{@) 24 145203 1 Insulator 

13 145219-11 1 Insulator RE127-7001-0182) 2. Clamp‘) 

14 145219-21 1 Insulator 25 145204 1 Insulator (® 

15 145218 1 Insulator RE127-7001- 056610) 1 Clamp/®) 
RE127-7001-0192) 1 Clamp() RETATATR01- 04801 Champ 
RE127-7001-0131 1  Clamp!@) 26 145202-11 1 Insulator 

16 145212 i. dieing RE127-7001-0438) 1 Clamp{) 

ial tosis (a) 27 145215 1 Insulator 

Beer eee RE127-7001-02060) 1 Clamp) 

17 4«-145202-21 1 Insulator 98 145916 1 Insulator 
RE127-2001-0500©) 1 = Clamp) 2 Clamp) 


RE127-7001-02060) 


(a) Clamp screws: 6 +3 inch-pounds above running torque. 


(eo) A component of insulator. 
{c} On thermal insulation sets 13-5 and 13-8. 


(d) On thermal insulation sets 12-1 through 13-4, 13-6, 18-7, and 14-1 and subsequent. 
Figure 4-9. Heat Exchanger Lines Thermal Insulation (Sheet 2 of 2) 


4-21. INSTALLING WRAP-AROUND LINE 
INSULATORS. 


4-22. The wrap-around line insulators are in- 
stalled in the order shown in figure 4-10 except 
for insulators indexed (1 through 16), which are 
installed during installation of cocoon insulation 
in figure 4-8. Safetywiring is required for 
clamps RE127-7001 used in this procedure. 

If clamp RD127-7001 is replaced, clamp 


4-82 Change No. 8 - § December 1971 


RE127-7001 is an allowable alternate. Asan [ff 
aid to installing clamps, foil insulator halves 
may be held together with lockwire MS$20995N 
and cloth insulators may be held with cord. 
Cord must be removed following clamp installa- 
tion. Safetywire clamp screws for clamps 
RE127-7001 using Inconel lockwire 
MS20995N32. If screw NAS-1100C3-16 is 
damaged when installing clamp RD127-7001, 
replace screw with bolt MS21279-16. 
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R-3896-6 F Section IV 


secTionA-A 
71,28 
36.37 
Fa 
H 
ii 4 
GOX RETURN LINE 0] (i 
HYDRAULIC 
HELIUM RETURN RETURN LINE 
ren a HYDRAULIC 
HELIUM SUPPLY w es [ SUPPLY LINE 
eo * j 
‘ 25 
3 
24 


16 
Fi 
2 : A 34.35 
nN a A\_ COCOON PURGE 
SUPPLY LINE 

LOX DOME 

PURGE LINE 

THRUST CHAMBER JACKET 
2 PREFILL LINE 


LOX SEAL PURGE LINE 


149911-E-17B 


Figure 4-10. Wrap-Around Lines Thermal Insulation (Sheet 1 of 4) 
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Section IV 


R-3896-6 . 
pa Name and Name and & 
Index Part Quan- Torque Index Part Quan- Torque : 

1 145089 1 Insulator 13 RD153-0115-0019 16 Washer 
-8003-100 
RD127-7001-0196) 1  Clamp(@) | (on) eae 1S Se I 
2 145090 1 ‘Insulator aes eee E ne 
(a) RE127-7001-0234 1 Clamp 
RD127-7001-0222) 2 Clamp RE127-7001-0409 1 Clamp{@) 
3 145088 1 Insulator MS21279-10 i0 Bolt 
fa) RD153-0115-0019 20 Washer 
RD127-7001-0222) 2 Clamp'‘* RD114-8003-1003 10 Nut 1 
4 145118 1 Insulator 15 145147(c) 1 Insulator 
RD127-7001-0196(>) 1 Clamp(2) RE127-7001-0234 1 Clamp/3} 
: RE127-7001-0409 1 Clamp 
5 145119 1 Insulator MS21279-10 10 aot 
RD127-7001-02220) 1 Clamp{2) RD153-0115-0019 20 Washer 
6 145117 1 Insulator ae la te nite i 
- Oy 
RD127-7001-0222(0) 14 Clamp @) 
ea RE127-7001-0186 1 Clamp®@) 
7 145120-21), 3 Insulator RE127-7001-0210 2 Clamp) 
145120-51(e) MS21279-11 28 Bolt 
8 145120-31(¢) Insulat RD153-1003-0010 56 Washer 
145120-61(©) : ake RD111-1010-6310 9 Bolt 2723 
RD153-0115-0019 9 Washer 
9 145120-41(d), 2 Insulator RD114-8003-1003 28 Nut 27 +3 : 
145120-71(€) NAS1003-12A 2 ‘Bolt 27 23 
(c) i bane wide 
10 145193 i oar) RD153-0115-0019 2 Washer 
RE127- 7001-0206 2 Clamp NAS1057T3-045 2 Spacer 
‘ weet tt er se Install spacers 
RD153-0115- asner betw 3 lat 
RD114-8003-1003 10 Nut ate hana a 
11 145194(e) , aes 17 145120-11 2 Insulator 
RE127-7001-0234 2 Clamp(a) 18 145135-41 1 Insulator 
MS21279-10 10 Bolt b 
RD153-0115-0019 20 Washer RD127-7001-0234) 1 — Clamp!@) 
RD114-8003-1003 10 Nut 19 145095 1 Insulator 
12 145192(c) 1 _—s Insulator RD127-7001-0234() 1  Clamp(@) 
RE127-7001-0234 2 Clamp) 20 145195{C) 1 Insulator 
MS21279-10 10 Bolt nee fa) 
RD153-0115-0019 20 | Washer a Ae 
i Tescoes- tay. wat. Na RD153-0115-0119(>) 24 Washer 
13 145148(c) 1 Insulator RD114-8003-1003) 12 Nut 
RE127-7001-0397 1 Clamp®) 
RE127-7001-0206 1 Clamp(2) 
MS21279-10 8 Bolt 
(a) Clamp screws: 8 +3 inch-pounds above running torque. 
(b) A component of insulator. 
(ce) Flange fasteners torque: 27 +3 inch-pounds. 
(da) Used on thermal insulation sets 12-1 through 13-6. 
fe) Used on thermal insulation sets 13-7, 14-2, 14-4, 14-5, 15-2 through 15-5, 16-1, 16-3, and 
subsequent. 
Figure 4-10. Wrap-Around Lines Thermal Insulation (Sheet 2 of 4) 
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R-3896-6 Section IV 
Name and Name and 
Index Part Quan- Torque Index Part Quan- Torque 
No. No. tity (Inch-Pounds) No. No. tity (Inch-Pounds) 
21 145137) 1 Insulator NOTE —~ 
RE127-7001-0222 1 Clamp) Strut (40) figure 4-4 must be 
RE127-7001-0366 1 Clamp") temporarily disconnected to facilitate 
MS21279-10() (p20 Screw installation of insulator. 
RD153-0115-0019/, 20 Washer 
I RD114-8003-1003*"’10 Nut RD111-1009-0310 2 Bolt 27 23 
RD153-0115-0019 2 Washer 
22 145120-11 2 Insulator Install in 2 remaining 
holes at outboard 
23 145134 1 insulator end of bracket. 
(b) (a) Safetywire boltheads. 
RD127-7001-0234°" 1 Clamp (a) 
RE127-7001-0199 2 Clamp 
24 145096 i Insulator Install around 
(b) (a) insulators at line 
RD127-7001-0234 1 Clamp outlets. 
25 145196 © i Insulator RD1i53-1003-0010 60 Washer 
" (a) MS21278-11 30 Bolt 
RE127-7001-0222 2 Clamp RD114-8003-1003 30 Nut 27 +3 
Ms21279-10) (1 Screw 
& RD153-0115-0019/\20 Washer MS21279-11 4 ‘Bolt 
i RD114-8003-1003*""10 Nut. RD153-1003-0010 8 Washer 
(c) RD114-8003-1003 4 Nut 27 +3 
26 145136 1 Insulator Installin 4 ; 
(a) grommeted holes 
RE127-7001-0222 1 Clampy,) between line outlets. 
RE127-7001-0366 i Clamp 
MS21279-10' (p20 Screw NOTE 
BRD153-01 15-0019 7,20 Washer 
I RD114-8003-1003°"'10 Nut Following installation of insulators 
(29 through 32), lockwire may be 
27 145149-21 i Insulator used at the ends nearest clamp (34) 
to prevent gapping of the insulators. 
RD111-1010-6312 12 Bolt 27 +3 
RD153-1003-0010 12 Washer 25 145124 i Insulator 
28 145149-11 1 Insulator RD127-7001-0172(") 2 Clamp)3} 
RD127-7001-0228 1 Clamp 
RD111-1010-6310 13 Bolt 27 +3 
RD153-0115-0019 13 Washer 30 145123 1 Insulator 
Attach insulator to (b) (a) 
bracket except at RD127-7001-0172/, 2 Clampy,) 
2 outboard holes. RD127-7001-0228 z Clamp 
(a) Clamp screws: 8+3 inch-pounds above running torque. 
(b) A component of insulator. 
@ (c) Flange fasteners torque: 27 +3 inch-pounds. 
Figure 4-10. Wrap-Around Lines Thermal Insulation (Sheet 3 of 4) 
Change No. 6 - 24 dune 1969 4-85 
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Section IV R-3896-6 


Name and 
Torque 
(Inch- Pounds) 


Name and 
Torque 
(Inch- Pounds) 


Quan- 
tity 


31 145122 1 Insulator i. Secure remaining end of blanket (33) by 
(b) (a) first overlapping flaps of previously installed 
RD127-7001-017 2th) 2 Clamp(,) adjacent insulators under inner clamping area 
RD127-7001-0210°" 1 Clamp of blanket. Install clamps (36, 37) and secure, 
using hardware listed with clamp (37). Make 
3A 145125 i Insulator sure layers of adjacent insulators are sand- 
(b) fa) wiched between layers of blanket at outer clamp- 
RD127-7001-0148 7, 2 Clamp;,) ing area. 
RD127-7001-0186°" 1 Clamp 
j. Secure edges of blanket (33), using hard- 
NOTE ware listed with it. 
The following special instructions 33 145097 1 Blanket 
install parts (33 through 37). 
RD114-8003-1003 29 Nut 27 +3 
a. Position blanket (33) in place. MS21279-13 29 Bolt 
RD153-1003-0010 58 Washer 
b. See section A-A of this figure and insert 
alt rubber cushion of blanket over and between 34 145130 i Clamp 
lines. 
35 145131 1 Clamp 
c. Install clamp (34) at aft side of blanket. 
Using 2 screws 10-32 approximately 5 inches MS21279-18 i Bolt 
in length, aline clamp and blanket cushion holes. MS821279-11 1 Bolt 
Do not completely install screws. RD153-0115-0020 4 Washer 
RD114-8003-1003 2 Nut 27 +3 
d. Fold forward side of blanket in place and NAS1101C3-48 a Screw 
install clamp (35). Aline by pushing screws RD153-0115-0020 6 Washer 
through forward cushion of blanket and holes of RD134-8003-1003 3 Nut @) 
clamp. 
36 145139 1 Clamp 
e. Compress assembly by using applicable 
washers and nuts on screws. 37 ©145138 i Clamp 
f. Secure ends of clamps, using hardware MS821279-11 1 Bolt 
listed with clamp (35). See section A-A for MS21279-22 1 Bolt 
direction of installation. RD153-0115-0020 4 Washer 
RD114-8003-1003 2 Nut 27 +3 


ge. Push screws 10-32 out, using applicable 
screw listed with clamp (35). 


h. Tighten nuts to compress assembly with 
approximately equal torque for each nut. | 
(a) Clamp screws: 8 +3 inch-pounds above running torque. 


{b) A component of insulator. 


Figure 4-10. Wrap-Around Lines Thermal Insulation (Sheet 4 of 4} 
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R-3896-6 


4-23. REMOVING THERMAL INSULATION 
INSULATORS. 


4-24. Thermal insulation insulators are re- 
moved in the reverse order of installation. 
Applicable tools and equipment required are 
listed in section II. 


4-25. REMOVING AND REINSTALLING 
THERMAL INSULATION BRACKETS FOR 
ENGINE MAINTENANCE. 


4-26. These procedures provide removal and 
reinstallation instructions for certain thermal 
insulation brackets to provide access for re- 
moving andinstalling engine components during 
engine maintenance. Only the parts required to 
remove the portion of the bracket that is block- 
ing access to the component are disconnected 
or disassembled. Removal and reinstallation 
of brackets not covered in these procedures are 
in the applicable engine eoponent removal and 
installation procedures. 


4-27. REMOVING STIFFENER 145408. 
figure 4-11.) 


(See 


a. Remove parts indexed (1 through 17). 


b. Support stiffener, if necessary, and re- 
move parts indexed (18 through 21). 


c. Carefully remove stiffener. 


4-28. REINSTALLING STIFFENER 145408. 
(See figure 4-11.) 


NOTE 


Torque values for fasteners are in 
figure 4-11. 


a. Install stiffener and secure ends with 
parts indexed (1 through 8) and (18 through 21). 


b. Install parts indexed (9 through 17). 


4-29. REMOVING SUPPORT BOW 145499. 
(See figure 4-12.) 


CAUTION 


The adjusted lengths of the support 
bow struts must not be disturbed. 


Section IV 
Paragraphs 4-23 to 4-29 


a. Remove parts indexed (1 through 18), 
details A through E. 


b. Remove parts indexed (19 through 26), 
details F and G. 


NOTE 


If the support bow will be reinstalled, 
parts indexed (18 through 26) may be 
left installed and the struts discon- 
nected from brackets (19, 23) by 
removing bolt NAS1004-14A, washers 
LD153-0013-0002 and RD153-1002- 
0004, and nut RD114-8003- 1004. 
(Torque value for the nut is 15 12 
in-Ib. ) 


c. Remove parts indexed (27 through 29), 
detail H. 


d. If static-firing instrumentation is installed, 


disconnect rod end of tube (30) from bracket (31) 
by removing parts indexed (32 through 35). If 
static-firing instrumentation is not installed, 
disconnect bracket (31) by removing bolt (36) 
and washer (37). 


e. Remove parts indexed (38 through 53), 
details J and K. 


WARNING 


If the engine is not in the horizontal 
position with the support bow upper- 
most, the support bow must be sup- 
ported during the following steps, to 
prevent injury to personnel or dam- 
age to equipment. The support bow 
weighs approximately 37 pounds. 


f. Remove parts indexed (54 through 79), 
details L through N. 


g. Carefully remove support bow. 
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Section IV R-3896-6 


NOTE: 


ABOVE RUNNING TORQUE 


ALL TORQUE VALUES ARE IN IN-LB. 
Fi-§-19 


Index Index 


No. Part Name Part No. No. Part Name Part No. 

1 Nut RD114-8003-1005 12 Washer LD153-0010-0009 
2 Washer RD153-1002-0005 13 Washer RD153-1002-0004 
3 «Bolt NAS1005-27A 14 Nut RD114-8003- 1004 
Ghent RD153-0013-0003 15 Washer RD153- 1002-0004 
& —oNut RD114-8003- 1005 16 Bolt NAS1004-17A 

6 Washer RD153- 1002-0005 17 Washer RD153- 5004-0004 
7 Bolt NAS1005-20A 18 Nut RD114-8003- 1004 
8 Washer LD153-0013-0003 19 Washer RD153- 1002-0004 @ 
9 Nut RD114-8003- 1004 20 Bolt NAS1004-29A 

10 Washer LD153-0010-0009 21 Washer LD153-0013-0002 
11 Bolt NAS1004-19A 


Figure 4-il. Thermal insulation Stiffener 145408 
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R-3896-6 


) 


NO, 1 OXIDIZER HIGH- 
PRESSURE DUCT {REF} 


NG. 1 FUEL HIGH- 
PRESSURE DUCT (REF) 


NOTE 


ABOVE RUNNING TORQUE. 


TURBOPUMP (REF) 
20 
18 
71 


ALL TORQUE VALUES ARE IN IN-LB. 


Section IV 


- 


z 22 68-7 [1] 


Figure 4-12. Thermal Insulation Support Bow 145499 (Sheet 1 of 3) 
Change No. 7 - 30 June 1970 4-89 
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‘Section IV R-3896-6 


27 


12272 3 


ORgr 38 6a. 


2 ag 
$ eo 68 27 39 


63 62 27 


ee ot 58 59 


NOTE 


ALL TORQUE VALUES ARE IN IN-LB. 
[iJanove RUNNING TORQUE. 


Fi-§-21 i 


Figure 4-12. Thermal Insulation Support Bow 145499 (Sheet 2 of 3) 
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Part Name 


Bracket 
Bolt 
Washer 
Washer 
Bracket 
Bolt 
Washer 
Bracket 
Bolt 
Washer 
Rod end 
Bolt 
Washer 
Clamp 
Nut 
Washer 
Bolt 
Washer 
Bracket 
Bracket 
Nut 
Washer 
Bracket 
Bracket 
Nut 
Washer 
Bracket 
Bolt 
Washer 
Tube 
Bracket 
Nut 
Washer 
Bolt 
Washer 
Bolt 
Washer 
Bolt 
Bolt 
Washer 


145437 
NAS1005-1H 
LD153-0013-0003 
RD153- 1002-0005 
145468 
NAS1005-1H 
LD153-0013-0003 
145280 
NAS1004-2H 
LDi53-0013-0002 
KE4-22 
NAS1004-4H 
LD153-0013-0002 
RE127- 2004-0009 
NAS67T9C3W 
LD153-0010-0007 
NAS1003-30A 
LD153-0013-0001 
145435 

145233 
RD114-8003- 1006 
RD153- 1002-0006 
145436 

145233 
RD114-8003-1006 
RD153- 1002-0006 
145428 

RD111- 1016-0415 
LD153-0013-0002 
145279-9 

145427 

RD114- 8003-1004 
RD153- 1002-0004 
NAS1004-14A 
LD153-0013-0002 
RD111-1016-0415 
LD153-0013-0002 
RD111- 1016-0405 
RD111-1016-0407 
LD153-0013-0002 
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Part Name 


Nut 
Washer 
Bolt 
Washer 
Nut 
Washer 
Bolt 
Washer 
Washer 
Nut 
Washer 
Bolt 
Washer 
Bolt 
Nut 
Washer 
Bolt 
Nut 
Washer 
Bolt 
Washer 
Bolt 
Nut 
Washer 
Bolt 
Washer 
Nut 
Washer 
Bolt 
Washer 
Bolt 
Nut 
Washer 
Bolt 
Washer 
Nut 
Washer 
Bolt 
Washer 


Section IV 


NAS6TIC4W 
LDi53-0010-0010 
NAS1004-21A 
LD153-0013-0002 
RD114- 8603-1004 
LD153-0010-0009 
NAS1004-19A 
LD153-~0010-0009 
RD153- 1002-0004 
RD114-8003-1004 
RD153- 1002-0004 
NAS1004-17A 
RD153- 5004-0004 
RD111-1016-0405 
NASG6TICEW 
RD153-5005-0005 
RD111-1016-0405 
RD114- 8003-1004 
RD153- 1002-0004 
NAS1004-16A 
LD1i53-0013-0002 
RD111- 1016-0405 
NAS67T9C4W 
LD153-0010-0010 
RD111- 1016-0407 
LD153-0013-0002 
NAS679C4W 
LD153-0010-0010 
NAS1004-15A 
LD153-0013-0002 
RD111-1016-0405 
RD114-8003- 1004 
RD153- 1002-0004 
RD111-1016-0407 
LD153-0013-0002 
NAS6T9C4W 
LD153-0010-0010 
NAS1004-21A 
LD153-0013-0002 


Figure 4-12. Thermal Insulation Support Bow 145499 (Sheet 3 of 3) 
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Section IV 
Paragraphs 4-30 to 4-31 


4-30. REINSTALLING SUPPORT BOW 145499. 
(See figure 4-12.) 


WARNING 


If the engine is not installed in the 
horizontal position with the support 
bow uppermost, the support bow 
must be supported until secured in 
place, to prevent injury to personnel 
or damage to equipment. The sup- 
port bow weighs approximately 37 
pounds. 


NOTE 


Torque values for fasteners are in 
figure 4-12. 


@ Frames 145497 and 145498 must be 
installed before installing support 
bow. 


a. Install support bow and secure members 
at junctures to frames 145497 and 145498 using 
the following indexed parts, noted with their 
detail locations. 


(1) Detail N; parts indexed (71 through 79). 
(2). Detail M; parts indexed (62 through 70). 
(3) Detail L; parts indexed (54 through 61). 
(4) Detail J; parts indexed (38 through 44). 


b. Loosen bolts indexed (38, 54, 62, 71) and 
measure gap between plates of frames 145497 
and 145498 and members of support bow. If 
gap does not exceed 0.032 inch, torque applicable 
bolts to value indicated. If gap is between 
0.032 and 0.064 inch, place a washer 
1.D153-0010-0009 on the bolt between the plate 
and frame member, and torque bolt to applicable 
torque value. Gaps exceeding 0. 064 inch are 
not acceptable and require rework of the plate. 


c. Install parts indexed (45 through 53), 
detail K. 


d. Lubricate bolts @, 6, 9, 12) with thread 
compound Fel-Pro C-5A (Felt Products) as 
follows: 
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(1) Apply lubricant in a streak 1/8 inch to a 
1/4 inch wide across all threads and flush with ( 
top of threads. 


(2) Distribute lubricant streak uniformly 
around fastener threads with a clean nylon 
brush. Remove excess lubricant. 


e. See details A through D, and attach 
brackets (1, 5, 8) and rod end (11) to engine 
using attaching hardware shown. Safetywire 
bolts. 


f. Install clamp (14) using parts indexed 
(15 through 18), detail E. 


g. If struts were disconnected from brackets 
(19, 23) details F and G, connect struts using 
bolts NAS1004-14A, washers LD153-0013-0002 
and RD153- 1002-0004, and nuts 
RD114-8003-1004. Torque nuts to 15 +2 in-Ib. 


h. If parts indexed (19 through 22), detail F, 
were removed, loosely assemble parts in casting 
hole of turbopump. Position bracket (20) with 
one leg toward front of engine. Place chamfered 
edge of forward bracket leg into deepest recess 
of forward 1/3 of inner edge of casting holes. ( 
Approximately one-half of chamfer at end of leg 
must extend under edge of casting. Retain 
bracket in this position when torquing nut (21). 

A maximum tilt gap of 0.050 inch between nut 
and washer is acceptable. 


i. If parts indexed (23 through 26), detail G 
were removed, install them using same method 
outlined in step h. 


j. See detail H, and connect bracket (27) to 
engine using bolt (28) and washer (29). 


k. If rod end of tube (30) was disconnected 
from bracket (31), detail H, connect rod end of 
tube to bracket using parts indexed (32 through 
35). Torque nut to 15 +2 in-Ib. If bracket was 
disconnected from engine, attach bracket to 
engine using bolt (36) and washer (37). 


4-31. REMOVING FRAME 145497. (Gee 
figure 4-13.) 
CAUTION 


The adjusted lengths of the frame. 
struts must not be disturbed. 


a. If support bow 145499 is installed, discon- 
nect support bow members attached to frame. 
(Refer to paragraph 4-29. } 
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@ b. Remove parts indexed (1 through 15). 
NOTE 


If the fuel inlet elbow is not being 
removed, brackets (8, 11, 15) may 
be left attached to the elbow and the 
frame strut rod ends disconnected. 


c. Disconnect frame from interface panel 
by removing parts indexed (16 through 23). 


WARNING 


The frame must be supported during 
the following steps, to prevent injury 
to personnel or damage to equipment. 
The frame weighs approximately 34 
pounds. 


ad. Support frame and remove parts indexed 
(24 through 28). 


e. Carefully remove frame. 


4-32. REINSTALLING FRAME 145497. (See 


@ figure 4-13.) _ 
‘ 


The framé must be supported until 
secured in place, to prevent injury 
to personnel or damage to equip- 
ment. The frame weighs approxi- 
mately 34 pounds. 


WARNING 


NOTE 


Torque values for fasteners are in 
figure 4-13. 


a. Lubricate bolts (24, 27) with thread com- 


pound Fel-Pro C-5A (Felt Products) as follows: 


(1) Apply lubricant in a streak 1/8 inch to 
1/4 inch wide across all threads and flush with 
top of threads. 


(2) Distribute lubricant streak uniformly 
around fastener threads with a clean nylon 
brush. Remove excess lubricant. 


b. Position frame on engine, aline with 
members of support bow 145499, and attach 
frame to interface panel using parts indexed 
(16 through 23). 


Section IV 
Paragraphs 4-32 to 4-33 


c. Attach frame at oxidizer duct flange using 
bolt (24) and washers (25, 26). 


a. Attach frame at fuel duct flange using bolt 
(27) and washer (28). 7 


e. Attach frame at saddle using parts indexed 
(1 through 5). 


NOTE 


Steps f through h are performed only 
if brackets (8, 11, 15) were removed. 


f. Position bracket (8) between fuel inlet 
elbow and existing panel. Attach bracket and 
panel using bolts (6) and washers (7). 


g. Attach bracket (11) to fuel inlet elbow 
using bolt (9) and washer (10). 


h. Attach support (14) and bracket (15) to fuel 
inlet elbow using bolts (12) and washers (13). 


i. If struts were disconnected from brackets 
(8, 11, 15), connect rod ends of struts to 
brackets using bolt NAS1004-13A, washers 
LD153-0013-0002 and RD153-1002-0004, and 
nut RD114-8003-1004. Torque nut to 27 +3 in-Ib 
above running torque. 


j. Safetywire bolts (6, 9, 12, 24, and 27). 


k. Connect frame to support bow 145499 as 
outlined in paragraph 4-30. 


4-33. REMOVING FRAME 145498. (See 
figure 4-14. } 


a. Remove stiffener 145408. (Refer to para- 
graph 4-27.) 


b. If support bow 145499 is installed, discon- 
nect support bow members attached at frame 
145498. (Refer to paragraph 4-29.) 


c. Remove bracket (1) and brace (2) as a unit 
by removing parts indexed (3 through 14), detail 
A. 


d. Disconnect frame from support (15) by 
removing bolts (16) and washers (17), detail B. 


e. Disconnect frame from No. 1 fuel high- 
pressure duct flange boltheads by removing 
bolts (18) and washers (19), detail C. 
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88 x7 
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INTER FACE \e 2 
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NOTE A) 


ALL TORQUE VALUES ARE IN IN- LB. 
F1-6.22 @ 


Figure 4-13. Thermal Insulation Frame 145497 (Sheet 1 of 2) 
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No. Part Name Part No. 

1 Nut RD114-8003-1004 
Z Washer RD153-9004-0001 
3 Bolt NAS1004-30A 
4 Washer RD153-9004-0001 
5 Spacer NAS1057T4-117 
6 Bolt RD111-4010-6411 
7 Washer LD153-0013-0002 
8 Bracket 145582 
9 Bolt NAS1006-2H 

16 Washer LD153-0013-0004 

1i Bracket 145451 

12 Bolt NAS1004-1H 

13 Washer LD153-0013-0002 

14 Support 703901-1 


Section IV 
Paragraph 4-34 


Index 
No. Part Name Part No. 
15 Bracket 145452 
16 Nut RD111-8003-1004 
17 Washer RD153- 1002-0004 
18 Bolt NAS1004-~26A 
i9 Washer LD153-0013-0002 
20 Nut RD114-8003- 1004 
21 Washer RD153- 1002-0004 
22 Bolt NAS1004-14A 
23 Washer LD153-0013-0002 
24 Bolt NAS1005- 5H 
25 Washer LD153-0013-0003 
26 Washer RD153-9004-0002 
27 Bolt NAS1005-4H 
28 Washer RD153-9004-0002 


Figure 4-13. Thermal Insulation Frame 145497 (Sheet 2 of 2) 


f. Disconnect bracket (20) from bracket (21) 
by removing parts indexed (22 through 25), 
detail D. If fuel inlet elbow will be removed, 
remove bolt (26), washer (27), and bracket (21). 


g. Remove parts indexed (28 through 32), 
detail E. Rotate plate and bracket around 
trunnion to clear frame member. 


h. Remove parts indexed (33 through 36), 
detail E. 


WARNING 


The frame must be supported during 
the following steps, to prevent injury 
to personnel or damage to equipment. 
The frame weighs approximately 60 
pounds. 


i. Support frame and disconnect it from 
No. 1 oxidizer high-pressure duct flange bolt- 
heads by removing parts indexed (37 through 40) 
detail F. 


j. Support frame and disconnect bracket (41) 
at the No. 1 fuel inlet elbow by removing bolts 
(42) and washers (43), detail G. 


k. Carefully remove frame. 


4-34. REINSTALLING FRAME 145498. (See 
figure 4-14.) 


WARNING 


The frame must be supported until 
secured in place, to prevent injury 

to personnel or damage to equipment. 
The frame weighs approximately , 
60 pounds. 


NOTE 


Torque values for fasteners are in 
figure 4-14, 


a. Lubricate 3 bolts (18) and 2 bolts (39) with 
thread compound Fel-Pro C-5A (Felt Products). 
Apply lubricant as follows: 


(1) Apply lubricant in a streak 1/8 inch to 
1/4 inch wide across all threads and flush with 
top of threads. 


(2) Distribute lubricant streak uniformly 
around fastener threads with a clean nylon 
brush. Remove excess lubricant. 


b. Carefully install frame on engine andaline 
frame with members of support bow 145499. 
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‘Section IV R-25996-6 


HIGH-PRESSURE 
DUCT (REF} 


THRUST CHAMBER 
TOGLING RINGS {REF} 


NOTE 


ALL TORQUE VALUES ARE IN IN-LB. & 
F1-6-24 


Figure 4-14. Thermal Insulation Frame 145498 (Sheet 1 of 2) 
4-56 Change No. 7 - 30 June 1870 


R-3896-6_09 182 


NOTE 
ALL TORQUE VALUES ARE IN IN-LB. 


Part Name 


Bracket 
Brace 


Part No. 


145494 

145458 
NAS6TICAW 
RD153-9004-0001 
NAS1004-12A 
LD153-0013-0002 
RD114-8003-1006 
RD153- 1002-0006 
RD111- 1010-6624 
RD153- 5004-0006 
RD114-8003- 1006 
RD153- 1002-0006 
RD111-1010-6624 
RD153- 5004-0006 
145496 

RD111- 1009-0412 
RD153-9004-0001 
NAS1005-4H 
RD153- 9004-0002 
145456 

145466 
RD114-8003-1006 
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Part Name 


Washer 
Bolt 
Washer 
Bolt 
Washer 
Nut 
Washer 
Bolt 
Bolt 
Washer 
Clamp 
Channel 
Bolt 
Washer 
Bracket 
Plate 
Bolt 
Washer 
Bracket 
Bolt 
Washer 
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Part No. 


RD153-9004-0003 
NAS1006-9A 
LD153~0013-0004 
NAS1004-3H 
LD153-0013-0002 
RD114- 8003-1004 
RD153- 1002-0004 
RD111- 1010-6420 
NAS1004-84 
LD153-0013-0002 
145606 

145607 

RD111- 1009-0412 
LD153-0013-0002 
145617 

145618 
NAS1005-4H 
LD153-0013-00023 
145450 
NAS1004-4H 
LD153- 0013-0002 


Figure 4-14. Thermal Insulation Frame 145498 (Sheet 2 of 2) 
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4-37 


Section IV * 


Paragraphs 4-35 to 4-36 


c. Install plate (38) and attach bracket (37) 
using bolts (39) and washers (40), detail F. 


d. Attach frame to support (15) using bolts 
(16) and washers (17), detail B. 


e. Install bolts (18) and washers (19). Safety- 
wire bolts (16, 18, and 39), detail C. 


f. Install assembled bracket (1) and brace 
(2) using parts indexed (3 through 14), detail A. 


g. Attach bracket (41) to fuel inlet elbow 
using bolts (42) and washers (43), detail G. 
Safetywire bolts. 


h. Attach bracket (20) to bracket (21) using 
parts indexed (22 through 25), detail D. If 
bracket (21) was removed, reinstall bracket 
using 3 bolts (26) and washers (27). Safetywire 
bolts. 


j. Attach extension of frame between plate 
and bracket at turbopump trunnion using parts 
indexed (28 through 32), detail E. 


j. Install parts indexed (33 through 36), 
detail E. Safetywire bolts (35). 


k. Connect frame to support bow as outlined 
in paragraph 4-30. 


lL Install stiffener 145408 as outlined in 
paragraph 4-28. 


4.35. REMOVING FRAME 145477. (ee 
figure 4-15.) 


NOTE 


Steps a through d remove the No. 1 
side portion of the frame. Step b 
and steps e through g remove the 
engine centerline portion of the 
frame. 


a. Remove bolts (1) and washers (2). 


b. Remove parts indexed (3 through 6). 
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WARNING 


it 


The major portions of the frame 
must be supported during steps c 
through f, to prevent injury to - 
personnel or damage to equipment. 
Each major portion of the frame 
weighs approximately 16 pounds. 


c. Support frame and disassemble clamps (7). 


d. Remove bolts (8) and washers (9) and 
carefully remove No. 1 side portion of frame. 


e. Remove parts indexed (10 through 16). 


f. Support frame and remove bolts (18) and 
washers (19). Carefully remove engine center- 
line portion of frame. 


g- Remove bushing (20) from thrust chamber 


Spherical bearing. 


4-36. REINSTALLING FRAME 145477. (See 


figure 4-15.) ‘4 @ 
WARNING 


The major portions of the frame 
must be supported until secured in 
place, to prevent injury to person- 
nel or damage to equipment. Each 
major portion of the frame weighs 
approximately 16 pounds. 


NOTE 


Torque values for fasteners are in 
figure 4-15. 


# Steps a through f install the engine 
centerline portion of the frame. 
Steps g through k install the No. 1 
side portion of the frame. 


a. Lubricate 2 bolts (18) with thread com- 
pound Fel-Pro C-5A (Felt Products) as follows: 


(1) Apply lubricant in a streak 1/8 inch to 
i/4 inch wide across all threads and flush with 
top of threads. 
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(2) Distribute lubricant streak uniformly 
around fastener threads with a clean nylon 
brush. Remove excess lubricant. 


b. Install bushing (20) in spherical bearing 
of thrust chamber. 


ec. Position engine centerline portion of 
frame on engine and install parts indexed (10 
through 12). 


d. If No. 1 side portion of frame is installed, 
attach tie-rod to bracket (12) using parts in- 
dexed (3 through 6). 


e. Attach frame to tooling ring using parts 
indexed (14 through 16). 


f. Install bolts (18) and washers (19). 
g. Lubricate bolts (1, 8) as outlinedin step a. 


h. Position No. 1 side portion of frame on 
engine and install bolts (8) and washers (9). 


i. Install bolts {1) and washers (2). Safety- 
wire bolts. 


j. Attach clamps (7) around thrust chamber 
strut. 


k. If engine centerline portion of frame is 
installed, attach tie-rod to bracket (12) using 
parts indexed (3 through 6). 


4-37. REMOVING FRAME 145325. (See 
figure 4-16.) 


a. Disconnect insulator 145532-11 from 
frame. 


b. Remove 8 bolts (1) and saddle (2). 


c. Disconnect bracket (3} by removing bolts 
(4) and washers (5). 
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d. Remove oxidizer duct insulators, if in- 
stalled, disassemble clamps (6), and remove 
frame. Retain clamp hardware. 


4-38. REINSTALLING FRAME 145325, (See 
figure 4-16.) 


NOTE 


Torque values for fasteners are in 
figure 4-16. 


a. Lubricate 2 bolts (4) with thread compound 
Fel-Pro C-5A (Felt Products) as follows: 


(1) Apply lubricant in a streak 1/8 inch to 
1/4 inch wide across all threads and flush with 
top of threads. 


(2) Distribute lubricant streak uniformly 
around fastener threads with a clean nylon 
brush. Remove excess lubricant. 


b. Position frame on engine and install 
saddle (2) with 8 bolts (1). 


ce. Attach bracket (3) to oxidizer dome bolt- 
heads using bolts (4) and washers (5). Safety- 
wire bolts. 


d. Fasten clamps (6) around oxidizer duct. 
e. Reinstall oxidizer duct insulators. 


f. Attach insulator 145532-11 to frame, if 
required. 


4-39. REMOVING BRACKET 145290. (See 
figure 4-17.) 
NOTE 
Steps a through f disassemble the 
bracket enough to remove the hy- 


draulic supply and return wrap- 
around ducts. 


a. Remove bolts (1) and washers (2) at No. 1 
Side oxidizer dome flange boltheads. 
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THRUST CHAMBER 
AFT TOOLING RING 


iREF} \ 
si 


60 45 


THRUST CHAMBER 
STRUT (REF) 


20 
A) ROTATED 90° NOTE 


ALL TORQUE VALUES ARE IN IN- LE. 


io ABOVE RUNNING TORQUE € 


Fi-6-26 


Figure 4-15. Thermal Insulation Frame 145477 (Sheet 1 of 2) 
4-100 Change No. 7 - 30 June 1976 
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R-3896-6 Section IV 


Index Index 
No. Part Name Part No. No. Part Name Part No. 

1 Bolt NAS1005-19H 11 Washer RD153-9004-0002 
2 Washer RD153-9004-0002 12 Bracket 145465 
3 Nut RD114-8003-0004 13. : Washer RD153-9004-0002 
4 Washer BRD153- 1002-0004 14 Nut NASE679C6 
5 Bolt NAS1004-13A 15 Washer LD153-0010-0014 
6 Washer LD153-0013-0002 16 Bolt NAS1006-11A 
7 Clamp RD127- 7008-0406 17 Washer RD15$- 5004-0006 
B Bolt RD111-1009-6610 i8 Bolt RD111-1008-6610 
5 Washer LD153-0013-0004 18 Washer LD153-0013-0004 

10 Nut BD114- 8003-1005 20 Bushing 145265 


Figure 4-15. Thermal Insulation Frame 145477 (Sheet 2 of 2) 


INTERFACE PANEL 
STRUT (REF} 


a 


tl BOLTHEAD {REF} 


NO. 1 OXIDIZER ™ 
HIGH-PRESSURE DUCT 
{REF} 


| WSs 
FS ese nce /< : 


NOTE 
ALL TORQUE VALUES ARE IN IN-LB. 


No. Part Name Part No. No. Part Name Part No. 
i Bolt NAS333CPA4 4 Bolt NAS1004-3H 
2 Saddle 145631 5 Washer RD153- 5004-0006 
3 Bracket 145261 6 Clamp 551-88-790 


Figure 4-16. Thermal Insulation Frame 145325 
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“Section IV R-3896-6 . 


——— 


) 


1 Ac 
AS 


G8 47 
oo 
68 47 

16 

4———— 


{ 


2733 17 18 


ZF 22 2743 
ALL TORQUE VALUES ARE IN IN-LB ROTATED 45° © 


NOTE 


Figure 4-17. Thermal Insulation Bracket 145290 (Sheet 1 of 2) 
4-102 Change No. 7 - 30 June 1970 
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R-3896-6 Section IV 
@ Index Index 
Ho. Part Name Part No. No Part Name Part No. 
1 Bolt RD111-1007-0506 17 Nut NAS6T9IC3W 
2 Washer LD153-0013-0003 18 Washer LD153-0010-0008 
3 Nut NASBTSCIW 19 Bolt NAS1003-12A 
4 Washer RD153- 1002-0003 20 Washer RDi53- 5004-0003 
5 Bolt NAS333CPA10 21 Bracket 145187 
6 Bolt RD111-1007-0305 22 Bolt NAS333CPA4 
7 Washer RD153-9003-0002 23 Angle 145273 
& Nut NAS67SC4W 24 Nut NAS679C4W 
9 Washer RD153- 1002-0004 25 Washer RD153- 5002-0004 
10 Bolt NWAS1004-12A 26 Bracket 145275 
ii Washer RD153- 5004-0004 27 Plate 145274-1 
12 Bolt RD1I11-1006-0305 28 Plate 1452 74-2 
13 Washer RD153- 9003-0002 23 Nut NAS6TSC4W 
14 Bracket 145299 30 Stud 145252-3 
15 Bolt RD111-4010-0408 31 Stud 145252-5 
16 Washer RD153- 5004-0004 32 Washer 145303 


Figure 4-17. Thermal Insulation Bracket 145290 (Sheet 2 of 2) 


b. Remove 2 nuts (3), washers (4), and bolts 


(5). 


g. Remove 3 bolts (22) and angle (23). 


c. Remove 4 nuts (8), washers (9, 11), and 
bolts (10). 


d. Remove 2 bolts (12) and washers (13). 


e. Disconnect bracket (14) by removing bolt 
(15) and washers (16). 


f. Remove 2 nuts (17), washers (18, 20), 
bolts (19), and bracket (21). 


NOTE 


Steps ¢ through j] remove parts in- 
dexed (22 through 32). However, if 
the oxidizer dome will be removed 
these parts may be left attached to 
the hydraulic customer connect ducts 
support 602063 and removed with 


h. Remove 4 nuts (24), washers (25), bracket 
(26), and plates (27, 28). 


CAUTION 


Loosening studs (31) before replac- 
ing studs (30) with noted hardware 
will disturb alinement of bracket 
601912 to support 602063. 


i. Remove nuts (29) and washers (25) for 2 
studs (30). Remove studs and washers (32). 
Install bolts RD111-4010-6424, washers 
MS15795-310 and RD153- 5002-0004, and nut 
RD114-8005- 1004 in place of studs. Torque 
nuts to 9545 in-lb. 


j. Repeat step i to remove studs (31). 


the support. 
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4-40. REINSTALLING BRACKET 145290. 
(See figure 4-17.) 


NOTE 


Torque values for fasteners are in 
figure 4-17. 


@ If parts indexed (22 through 32) 
were not removed, parts indexed 
(1 through 21) may be installed 
as outlined in steps h through 1. 


CAUTION 


Removing more than 2 bolts will 
disturb alinement of bracket to 
support. : 


a. Remove 2 of 4 bolts attaching bracket 
601912 to hydraulic customer connect ducts 
support 602063. | 


b. Install a washer (32) on 2 studs (30, 31) 
as applicable, and install studs through bracket 
and support. 


c. Install washers (25) and nuts (29) on studs. 
Make sure flat sides of washer (32) aline with 
flat sides of studs; then torque nuts to 68 +7 
in-lb. 


d. Repeat steps a through c to replace the 2 
remaining bolts. 


e. Install parts indexed (24 through 28). 
Make sure washers (32) fit in recesses of plates 
(27, 28). Do not torque nuts (24) at this time. 


f. Aline bracket (21) to installed parts and 
adjust bracket (26) to aline hole in bracket (14) 
with hole in oxidizer dome. Torque nuts (24) 
to 68 :7 in-~Ib. 


g. Install angle (23) using bolts (22). 


h. Lubricate 2 bolts (1) with thread compound 
Fel-Pro C-5A (Felt Products) as follows: 
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(1) Apply lubricant in a streak 1/8 inch to 
1/4 inch wide across all threads and flush with 
top of threads. 


(2) Distribute lubricant streak uniformly 
around fastener threads with a clean nylon 
brush. Remove excess lubricant. 


i. Install bracket (21) and attach hinged por- 
tion to boltheads at oxidizer dome to valve flange 
using bolts (1) and washers (2). Safetywire bolts. 


j- Install parts indexed (17 through 20). 


k. Attach bracket (14) to oxidizer dome using 
bolt (15) and washer (16). Safetywire bolt. 


l. Install parts indexed (6 through 13). Safety- 
wire bolts (6, 12). 


m. Install parts indexed (3 through 5). 


4-41. REMOVING BRACKETS 145286, 145188, 
145614, TIE ROD 145305, AND CLAMPS 
145255. (See figure 4-18.) 


NOTE 


If the pressurization wrap-around 
ducts are not installed, brackets 
145286, 145188, and 145614 can 
be removed in an assembled condi- 
tion by performing steps a, b, e, 
&, and h. 


a. Disconnect ends of tie rod (1) by removing 
nuts (2), washers (3), bolts (4), and washers (5). 
Remove tie rod. 


b. Disconnect support (6) by removing 4 bolts 
(7) and washers (8). 


c. Remove parts indexed (9 through 16). 


d. Disconnect insulator from leg of bracket 
(19) by removing bolt RD111- 1010-6308 and 
washer RD153- 1003-0006. 
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e. Remove 2 bolts (17) and washers (18). 
Remove bracket (18). 


f. Remove bolt (20), washer (21), and 2 bolts 
(22) and washers 3). Remove bracket (24). 


g. Remove 2 clamps (29) by removing nuts 
(25), washers (26), bolts (27), and washers (28). 


h. Bracket (80) is attached to insulator 
145522-11. If bracket must be removed remove 
§ bolts RD111-1010-6311. 


4-42. REINSTALLING BRACKETS 145286, 
145188, 145614, TIE ROD 145305, AND CLAMPS 
145255. (See figure 4-18.) 


NOTE 


Torque values for fasteners are in 
figure 4-18. 


a lf the pressurization wrap-around 
ducts are not installed, and brackets 
145286, 145188, and 145614 were 
not disassembled, the assembled 
brackets may be reinstalled by posi- 
tioning the assembly on the engine 
and performing steps a, b, h, i, k, 
and 1. 


a. If bracket (30) was disconnected from 
insulator 145532-11 attach bracket to insulator 
using 9 bolts RD111-1010-6311. Torque bolts 
to 45 +5 in-ib. 


NOTE 


Fasteners installed in steps b through 
h must be installed loosely. 


b. Install bracket (19) using bolts (17) and 
washers (18). 


c. Install bracket (30) and attach to bracket 
(19) using 2 bolts (14) and washers (15, 16). 


d. If wrap-around pressurization ducts are 
installed, remove protective covers from gimbal 
joints. 


e. Install bracket (24), 2 bolts (9), and 
washers (10). 


f. Attach bracket (19) to bracket (24) using 
3 bolts (11) and washers (12, 13). 
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g. Attach bracket (24) to bracket (30) using 
bolt (20), washer (21), and 2 bolts (22) and 
washers (23). 


h. Install 2 clamps (29) using bolts (7), 
washers (26, 28), and nuts (25). 


i. Torque fasteners installed in steps b 
through h. Safetywire bolts (17). 


j. Attach corner hole of insulator 145532-11 
to bracket (19) using bolt RD111- 1010-6308 and 
washer RD153-1003-0006. Torque bolt to 4545 
in- Lb. 


k. Attach support (6) to bracket (30) using 
4 bolts (7) and washers (8). 


lL. Install tie rod (1) using parts indexed 
(2 through 5). 


4-43. REMOVING FRAME 145324-11. 
figure 4-19.) 


(See 


a. Disconnect insulator 145532-11 from 
frame. 


b. Disconnect bracket (1) from bracket (2) by 
removing 4 bolts (3) and washers (4). 


c. Remove oxidizer duct insulation, if in- 
stalled, disassemble clamps (5), and remove 
frame. Retain clamp hardware. 


4-44. REINSTALLING FRAME 145324-11. 
(See figure 4-19.) 
NOTE 
Torque values for fasteners are in 
figure 4-19. 


a. Position frame on engine and attach 
bracket (1) to bracket (2) using 4 bolts (3) and 
washers (4). 


b. Fasten clamps (5) around oxidizer duct. 
NOTE 


Maximum spacing between clamps 
must be at outer curvature of duct. 


c. Reinstall oxidizer duct insulators, if 
required. 


d. Attach insulator 145532-11 to frame, if 
required. 
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'B) ROTATED 45° NOTE 


ALL TORQUE VALDES ARE IN IN-LB. 


Figure 4-18. Thermal Insulation Brackets 145286, 145188, 145614, Tie Rod 1453605, 
and Clamps 145255 (Sheet 1 of 2) 
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Index 

Part Name Part No. No. Part Name Part No. 
Tie rod 145305 16 Washer 145288-7 
Nut RD111-8003-1005 17 Bolt RDI11-4010-0408 
Washer RD153- 1002-0005 18 Washer RD153-5002-0004 
Bolt RD111-1010-6526 ig Bracket 145286 
Washer RD153- 5004-0005 20 Bolt NAS1004-4A 
Support 145324-11 21 Washer RD153- 5004-0004 
Bolt NAS1003-3A 22 Bolt NAS1004-3A 
Washer RD153- 5004-0003 23 Washer RD153- 5004-0004 
Bolt NAS1004-2A 24 Bracket 145188 
Washer LD153-0013-0002 25 Nut NAS67SC4W 
Bolt NAS1004-4A 26 Washer RD153- 1002-0004 
Washer RD153- 5004-0004 27 Bolt NAS1004-20A 
Washer ; 145288-7 28 Washer RD153- 5004-0004 
Bolt RD111-4009-0406 29 Clamp 145255 
Washer RD153- 5002-0004 30 Bracket 145614 


Figure 4-18. Thermal Insulation Brackets 145286, 145188, 145614, Tie Rod 145305, 
and Clamps 145255 (Sheet 2 of 2) 
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NO. 2 OXIDIZER 
HIGH-PRESSURE DUCT 
{REF} 


NOTE: ( 
ALL TGRQUE VALUES ARE IN IN-L8. 


F1-6-27 
Index ; Index 
No. Part Name Part No. No. Part Name Part No. 
1 Bracket 145256 4 ich? RD158- 5004-0003 
2 Bracket 145614 5 Clamp a) §51-88- 790 
3 Bolt NAS1003-3A 


(a) Aeroquip Corp. 


Figure 4-19. Thermal Insulation Frame 145324-11 


i S 
; 
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SECTION V 
ACCESS PROVISIONS 
5-1. SCOPE. This section identifies and accessible through the accesses. See 


locates insulator access doors and covers figure 5-1 or 5-2, as applicable- 
and designates the engine system equipment 


Insulator Access Door 
Part No. Part No. Access to 
145074 145075 Hypergol Cartridge Container 
1450787) 145078-11 No. 2 Main Fuel Valve Purge Quick-Disconnect 
145540 
1450810) 145081-21 Igniter Fuel Supply Line Quick-Disconnect 
145328 . 
145082 145072 Hypergol Drain Quick-Disconnect 
( 145072 Hypergol Purge Quick- Disconnect 
145084 a) 145084-21 Fuel Manifold Drain Quick-Disconnect 
(b} 
145543 No. 2 Main Fuel Valve Upstream Drain Quick-Disconnect 
145101 Checkout Valve Quick-Disconnect 
145091 145091-21 Turbopump Torque Check Access 
No. 2 Fuel Pump Cavity Drain Quick-Disconnect 
145092 145092-21 Labe Coolant Valve Quick-Disconnect 
Lube Manifold Drain Quick-Disconnect 
No. 1 Fuel Pump Cavity Drain Quick-Disconnect 
14 5099/3} 145072 No. 1 Main Fuel Valve Purge Quick-Disconnect 
145542 145101 No. 1 Main Fuel Valve Upstream Drain Quick-Disconnect 
145101 No. 1 Main Fuel Valve Downstream Drain Quick-Disconnect 
14 5100/7) 145100-21 Gas Generator Igniters and Quick-Disconnects | 
145545 145332-11 
145545- 11°49) 145332-11 
145102(8) 145200 Hydraulic Fuel Supply Drain Quick-Disconnect 
145333 Hydraulic Control Valve Supply Line Quick-Disconnect 
145156 (3) 145176 Thrust Chamber Drain and Extension Skirt Igniters 
145173 
14 5159) 145101 Checkout Valve Return Line Quick-Disconnect 
145907 
14 5160(0) 145101 Thrust Chamber Drain 
145908 
14 5162/2) 145101 Thrust Chamber Drain 
145916 
145164{0) 145101 Thrust Chamber Drain 
145912 


(a) On engines F-2003 through F-2010. 


(b) On engines F-2011 through F-2016. 
(c) On inboard engines. 
(d) On outboard engines. 
Figure 5-1. Insulator Access Doors (Engines F-2003 Through F-2016) 
Change No. 1 - 27 January 1967 5-1 
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Section V¥ P-3896-6 


FRONT NO. 1 SIDE 


LOWER SIDE 


THRUST CHAMBER AND NOZZLE EXTENSION 


FL-6-13A @ 


Figure 5-2. Insulator Access Doors (Engines F-2017 and Subsequent) (Sheet 1 of 2) 
5-2 Change No. 5 - 6 September 1968 
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8 
3 


10 


11{4) 


Door 
Part No. 


145072-21 


145072-21 


145527-11 


145526-11 


145525-21 


Location 
Insulator 
Part No. 


145532-11 


145524-21 


145082 


145082 


145520-21 
145522-21 


145503-21 


145503-21 


1435504-11 


145510-71, 
-81, -111 


(a) A component of insulator 


R-38596-6 


Access to 


Thrust OK pres- 
sure switches and 
oxidizer dome 
purge and flush 
ports. 


No. 1 oxidizer 
dome flush and 
purge ports 


Hypergol purge 
quick-disconnect 


Hypergo)l drain 
quick-disconnect 


Checkout valve 


No. 2 oxidizer 
dome flush and 
purge ports 


Gas generator 
oxidizer purge 
check valve 


Gas generator 
igniters 


Gas generator 
drain 


No. 1 fuel high- 
pressure duct 
drain quick- 
disconnect 


No. 1 thrust 
chamber fuel in- 
let manifold 
drain and No. 1 
main fuel valve 
purge quick- 
disconnects 


Index 
No. 


14 


15{2) 


16 


17 


18 
19 


20 


21 


Door 
Part No. 


145101-21 


145533-11 


145528-11 


145529-11 


145530-11 
145101-21 


145918-1i1 


145101-21 


Location 
Insulator 
Part No. 


145511-21 


145514-21 


145534-21 


145514-21 


145515-11 


145515-11 


145517-11 
145519-11 


145173-21 


145908-21, 
145910-21, 
145912-21 


Section V 


Access to 


Ignition monitor 
valve quick- 
disconnect 


No. 2 main fuel 
valve purge 
quick-disconnect 


Hypergol cart- 
ridge container 


No. 2 thrust 
chamber fuel in- 
let manifold 
drain quick- 
disconnect 


Engine hydraulic 
supply and return 
line quick- 
disconnects 


No. 2 fuel high- 
pressure duct 
drain quick- 
disconnect 


Instrumentation 


Turbopump torque 
adapter andNo. 2 
fuel turbopump 
inlet drain quick- 
disconnect 


Thrust chamber 
drain and nozzle 
extension 
igniters 


Thrust chamber 
drains 


Figure 5-2. Insulator Access Doors (Engines F-2017 and Subsequent) (Sheet 2 of 2) 
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SECTION VI 
REPAIR 
WARNING 


THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


9026560, Welding Set, 100 watt-sec 


9026561, Components Welding Set 10 kva 
9026570, Components Welding Set 


6-1. SCOPE. This section contains field- 
maintenance-level repair procedures for thermal 
insulation insulators, brackets, and attaching 
hardware. 


6-2. WELDING. 
6-3. RESISTANCE SPOT WELDING. 


6-4. Resistance spot welding is used for spot- 
welding repair materials to insulation sheets 
and is used when designated by other proce- 
dures in this section. Welding set 9026560 
(100 watt-sec) is provided for spot-welding 
repair materials that are less than 0.004 inch 
in thickness. Welding set 9026561 (10 kva) is 
p ovided for spot-welding repair materials 

. 004 to 0.032 inch in thickness. Cables pro- 
vided with welding set 9026561 permit welding 
to be performed up to 33 feet from the welding 
machine. Personnel must be certified to use 
the welding equipment. The following defini- 
tions are provided for clarity: 


a. Spot welds -- welds of structural 
importance. 


b. Indirect method of spot welding -- gun 
probe and ground probe applied to same side 
of material. 


c. Direct method of spot welding -- gun probe 
and ground probe applied to opposite sides of 
material. 


6-5. TEST SPECIMENS AND REPAIR SPOT 
WELDING. 


WARNING 


The welding equipment used in this 
procedure must be operated by au- 
thorized personnel trained in the use 
of the equipment. 


6-6. Three successive acceptable test speci- 
mens must be made prior to performing the 
actual repair welding. The test specimens must 
simulate the actual welding conditions and meet 
the required peel and/or pull test requirements. 
Test specimens spot welded by the direct method 
reguire a peel test only. Both a peel and a pull 
test are required for spot welding by the 
indirect method. 


a. If welding is by indirect method and re- 
pair area is flexible, simulate flexibility of 
areas to be repaired. (See figure 6-1.) 


WARNING 


The following procedure specifies 
isopropyl alcohol and methyl-ethyl- 
ketone, which are flammable and 
must not be used near heat, sparks, 
or open flame. Methyl-ethyl- 
ketone is a‘toxic solvent. alation 
of the vapors or prolonged contact 
with these liquids can cause serious 
injury or death. 


. Prepare repair and base materials, and 
clean surfaces.of materials to be welded using 
a lint-free cloth dampened with isopropyl alco- 
hol (Federal Specification TT-I-735) or ay - 
ethyl-ketone (Federal Specification TT-M-261). 
Pay renee surfaces with a clean, lint-free 
cloth. 


ce. See figure 6-2 and set welding equipment 
to settings specified for method and applicable 
combination of materials. Settings are approxi- 
mate. Final settings are those used to obtain 
acceptable test specimens. 


WARNING 


Personnel must not use welding 
equipment in wet areas or if any of 
the welder electrical equipment or 
the operator is wet. Electrical 
shock can cause serious injury or 
death. 


CAUTION 


Insulators saturated with combus- 
tible fluids must be replaced. 


d. Prior to welding test specimens or per- 
forming repair welding, make sure that welding 
eables are no more than 6 inches apart and that 
cables are not coiled. In addition, equipment 
used to obtain acceptable test specimen welds 
must be used for the actual repair weld. New 
test specimens must be made whenever any of 
the following events occur: 


(1) Whenever repair welding is not started 
within 2 hours after test specimens are ac- 
cepted. 
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Figure 6-1. Preparing and Spot-Welding Test Specimens 


(2) Whenever material combinations 
change including combinations within the same 
repair. 


(3) After 2 hours of welding at one setting 
of welder controls. 


(4) Whenever welding equipment is 
changed. 


(5) Whenever facility power source is 
changed. 


6-2 Change No. 6 ~ 24 June 1969 


e. See figure 6-1 and spotweld test speci- 
mens as indicated for the following material 
combination: 


(1) Texturized material to texturized 
material. Make 2 parallel rows of spot welds 
(6 spot welds per inch) across overlap of pieces 
of test specimen. Locate each spot weld in 
low portion of material texture. : 


i & 
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(2) Flat material to texturized material. 
Make 2 parallel rows of spot welds (6 spot 
welds per inch) across overlap of pieces of test 
specimen. Locate each spot weld where tex- 
turization is nearest flat material. 


(3) Plat material to flat material. Make 
2 parallel rows of spot welds (6 spot welds per 
inch) across overlap of pieces of test specimen. 


f. Perform peel test on test specimens only 
as designated in figure 6-2. Test specimens 
are acceptable if they meet or exceed peel and/ 
or pull test requirements of figure 6-2. Tensile 
testing machine TH-5 (Pacific Scientific Co), 
or equivalent, may be used for pull testing. 


g. When test specimens are acceptable, 
clean repair doubler and repair area as out- 
lined in step b. : 


h. Spot-weld repair doubler in place using 
pattern shown in figure 6-3. Make sure spot 
welds made on texturized material are located 
in low portion of material texture as shown in 
figure 6-1. 


6-7. PERCUSSION STUD WELDING. 


6-8. Stud welding is utilized to replace dam- 
aged or missing threaded studs on the thrust 
chamber, insulator doublers, and brackets 
when designated by other procedures in this 
section. Equipment required consists of weld- 
ing set 9026570 and holding fixture T-5039534. 
Personnel must be certified to use the welding 
set. 


NOTE 


The fusion welding (TIG) method 
outlined in paragraph 6-11 may be 
used to install threaded studs in the 
area between the heat exchanger 
and the thrust chamber where space 
limitations do not permit the use of 
the stud welding equipment. 


6-9. TEST SPECIMENS AND REPAIR STUD 
WELDING. 


6-10. Three successive acceptable test speci- 
mens must be made prior to performing the ac- 
tual stud-welding repair. The specimens must 


Section VI 
Paragraphs 6-7 to 6-10 


simulate the actual repair and meet the require- 
ments of figure 6-4. New test specimens must 
be made whenever combinations of materials or 
welding conditions change. 


a. Make sure that weld surface of base ma- 
terial is free of nicks and scratches in weld 
area. Use a belt sander equipped with 300-grit 
emery cloth where base materials are suffi- 
ciently exposed. Use suitable rotating tools, 
such as hones or rotary files, in repair areas 
where access to base material is limited. 


WARNING 


The following procedure specifies 
isopropy! alcohol and methyl-ethyl- 
ketone, which are flammable and 
must not be used near heat, sparks, 
or open flame. Methyl-ethyl-ketone 
is a toxic solvent. Inhalation of the 
vapors or prolonged contact with 
these liquids can cause serious injury 
or death. 


b. Clean base material weld area with a 
clean, lint-free cloth dampened with isopropyl 
alcohol (Federal Specification TT-I-735) or 
methyl-ethyl-ketone (Federal Specification 
TT-M-261). Dry surface with a clean, lint- 
free cloth. 


ec. Install applicable stud in stud-welding gun 
for condition being simulated. Unthreaded studs 
may be used for test specimens. Use stud- 
welding gun VP-G or DS-G for 3/16-inch- 
diameter studs. Use stud-welding gun 56-G for 
1/4-inch-diameter studs. When installing re- 
placement studs through grommeted openings 
of installed insulators, ground stud-welding gun 
using approximately 3 feet of size 6 or size 8 
insulated, multistranded, copper wire. Attach 
wire securely to steel collet allen screw of gun 
and to nearest adjacent threaded stud on engine. 
Use care to prevent damaging stud threads. 
Insulate grommets and gun tripod or steel collet 
with a suitable tape to prevent shorting to insu- 
lator during welding. 


dad. Coat face of stud and weld area of base 
material with leak-test compound (MIL-L-25567). 


e. Position stud against base material with 
gun perpendicular tobase material weld surface. 
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Figure 6-3. Installing Repair Doublers (Typical) 
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{. Weld stud to base material. Use care in 
removing gun from stud to prevent applying 
side load to stud. 


g. Perform a pull test and-torque test on 
test specimens as outlined in figure 6-4. Use 
holding fixture T-5039534, or equivalent, for 
pull testing. Perform torque test only on 
repair welds. 


Base 


Stud Material @) Pull Torque 
Diameter Thickness Test) Test(c) 

(inch) (inch) (Pounds)  {in-Ib) 

3/16 0.020 485 30 
0.030 730 30 
6.060 and . 1,450 30 
above 

1/4 0.030 975 75 

1/4 0.060 and 1,970 15 
above 


(a) CRES 321 and 347 and nickel-base alloy 
AMS5540 

(b) Used for test specimens only 

(c) Applied for 30 seconds on installed repair 
studs only. 


Figure 6-4. Stud-Welding Materials and Test 
Requirements 


6-11. FUSION WELDING FOR THREADED 


STUDS. 


6-12. This procedure installs threaded studs 
in the area between the heat exchanger and the 
thrust chamber where space limitations do not 
permit the use of the stud-welding equipment 
used in the procedures outlined in paragraph 
6-7. 


a. Grind off tip from base of replacement 
stud. Use stud RD113-1002-14XX (Inconel 600) 
to replace 1/4-inch-diameter studs and stud 
RD113-1001-03XX (321 CRES) to replace 3/16- 
inch-diameter studs. 
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WARNING 


The following procedure specifies 
isopropyl alcohol and methyl- 
ethyl-ketone, which are flammable 
and must not be used near heat, 
sparks, or open flame. Methyl- 
ethyl-ketone is a toxic solvent. 
Inhalation of the vapors or prolonged 
contact with these liquids can cause 
serious injury or death. 


b. Prepare base material; then clean base 
material and stud using a clean, lint-free cloth 
dampened with isopropyl aleohol (Federal Speci- 
fication TT-I-735) or methyl-ethyl-ketone (Fed- 
eral Specification TT-M-261). Dry surfaces 
with a clean lint-free cloth. : 


c. Fusion-weld stud in place using filler 
wire AMS5786 for studs RD113-1002-14XX and 
filler wire ST0170GB0001-347 (Rocketdyne) for 
studs RD113-1001-03X%%. Lengths of weld fillet 
legs must be 0.170 inch minimum for studs 
RD113-1002-14XX and 0.120 inch minimum for 
studs RD113-1001-09XX. 


d. Torque-test stud using applicable torque 
for stud size as shown in figure 6-4. 


6-13. REPAIRING THERMAL INSULATION 
INSULATORS, 


6-14. Repairing insulators consists of per- 
forming the applicable repair outlined in para- 
graphs 6-15 through 6-68. 


6-15. INSTALLING REPAIR DOUBLERS, 


6-16. Repair doublers are installed on foil in- 
sulators when required to repair damage. Dou- 
bler sizes and materials are determined by the 
area and condition to be repaired. Repairs 
must meet the following applicable require- 
ments. 


a. Doublers must not overlap each other un- 
less one doubler is fully contained in another 
doubler. 


b. Small holes in the inner sheet of insulators 
not exceeding 1/16 inch in diameter, need not 
be repaired unless there is more than one hole 
in a square foot of surface area and there is 
less than 12 inches between holes. 
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c. Om cocoon insulators, a doubler installed 
within 2 inches of an insulator edge must be at 
least 2-1/2 inches from any adjacent doubler in 
the edge area. Where damage is closely 
grouped, one large doubler may be used in 
place of several small doublers. 


d. Sharp corners of repair doublers must 
be rounded. 


e. Size 30 holes must be drilled at ends of 
all cracks in area to be repaired. 


f. Materials removed to facilitate a repair 
must be replaced. Replace damaged batting 
with batting RB0135-001 (Rocketdyne). If nec- 
essary to hold batting away from an area, use 
steel tape (MIL-S-6721, Type 321, 1 by 0.001 
inch). Spotweld tape in place. 


g. If doubler requires forming, it must be 
backed by a lead shot-filled bag, or equivalent, 
and formed using a rubber mallet. Skin tex- 
turization must be maintained; however, loss 

’ of texture due to normal working processes 
(foeming, folding, welding, etc) is not a cause 
for rejection. 


h. The pattern of texturized repair doublers 
must be the same as the pattern of the textur- 
ized material to be repaired. 


i. See figure 6-3 for typical repair doubler 
locations; then select repair doubler material 
(nickel-base alloy, AMS5540, flat or texturized) 
for the applicable condition as follows: 


(1) Insulator inner and outer sheets: 0. 006- 
inch texturized material; size as necessary for 
repair. 


(2) Insulator inner and outer sheets at 
flange doublers: 0.010-inch flat material; 
size as necessary for repair. 


(3) Standing flanges: 0.020-inch flat ma- 
terial extending from top of flange to edge of 
inner-skin doubler; doubler width must extend 
midway between flange holes. 


(4) Flat flanges: 0. 020-inch flat material 

- or same thickness as existing doubler if doubler 
exceeds 0.020 inch. Attach to existing doubler. 
Doubler width must extend midway between 
flange holes. 
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(5) Channels: flat material the same thick- j @ 
ness as channel material or thickest member of ( 
channel materials. Install in channel. : 

j. Prepare test specimens and perform spot 
welding as outlined in paragraph 6-5. 
6-17. INSTALLING ASBESTOS PATCHES. 
6-18. Asbestos patches are used on asbestos 
insulators to repair damage. 


a. Using asbestos cloth RB0135-002, Type 0 
(Rocketdyne), cut patch to overlap damaged 
area by 1-1/2 inches on all sides. 


b. Position patch on damaged area with 
aluminized side of patch facing outward. 


c. Position patch on asbestos insulator. 


d. Using a sharp-pointed tool to prevent 
cutting wires in asbestos material, make 0.188 
to 0.218 inch diameter holes through patch and 
insulator. Make holes approximately one inch 
from edge of patch and space them approxi- 
mately 1-1/2 inches apart. 


e. Secure patch to insulator using rivets 
RE120-2001-0003 and washers RD153-1003-0006. 
Position rivets with rivet heads at inner side of 
insulator. 


(@ 


6-19. REMOVING DENTS. 


6-20. Dents in foil insulators may be removed 
as follows: 


a. Attach adhesive tape to dent and attempt 
to pull out dent. For more resistant dents, 
spot-weld Inconel sheet strip (0.006 inch thick) 
to area and pull out dent by pulling on strip. 


b. Remove strip by pulling it loose; then in- 
spect area for holes and cracks. Damage must 
be repaired as outlined in paragraph 6-15. If 
dent cannot be removed, install repair doubler 
as outlined in paragraph 6-15. 
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6-21. REPLACING AND RELOCATING LAC- 
ING STUDS OF FOIL INSULATORS. 


6-22. This procedure replaces lacing studs 
that have been pulled out of foil insulators and 
relocates lacing studs when their location pre- 
vents lockwire from being installed during in- 
stallation of insulators. Steps a and b apply to 
replacing pulled-out studs; step c applies to 
relocating studs. 


NOTE 


In the cocoon area, replacing lac- 
ing studs is not required if an 
effective closing of the insulator 
joint can be made. However, the 
number of missing lacing studs 
must not exceed every other stud. 


@ Radial cracks and splits in the 
tubular area of an installed stud 
are acceptable. 


a. Replace pulled-out lacing studs by spot- 
welding stud attachment pad RD121-3002-0001 
over lacing stud location. If damage caused 
by pulled-out stud exceeds repair capability of 
pad, the area must be repaired as outlined in 
paragraph 6-15 prior to installing pad. Where 
spacing does not allow installation of pad, pad 
may be trimmed to within 7/8 inch of the 
centerline of the stud and positioned on the in- 
sulater as necessary to allow installation of 
lockwire. 


b. Spot-weld pad in place using 2 parallel 
rows of spot welds as shown for repair doubler 
in figure 6-3. Outer spot-weld row must be at 
least 1/8 inch from edge of pad with the spot 
welds positioned in deepest part of texture. 
Inner row of spot welds must be approximately 
1/4 inch from the outer row with spot welds 
located in deepest part of pad texture. 


c. Relocate lacing studs when overlapping 
by an adjacent insulator prevents installation 
of lockwire. If the overlapping insulator is an 
asbestos insulator, the edge may be trimmed 
or folded back to within 1/2 inch of centerline 
of the asbestos insulator lacing studs. If this 
does not expose the underlapping insulator lac- 
ing studs sufficiently to install lockwire, re- 
locate lacing studs, as required. Use stud 
attachment pad RD121-3002-0001 as outlined in 
step a and welding method outlined in step b. 
Overlapped studs must be cut off and smoothed 
down to the stud flange. 


6-23. REPLACING AND RELOCATING LACING 
STUDS OF ASBESTOS INSULATORS. 
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6-24. This procedure replaces lacing studs 
pulled out of asbestos insulators and also re- 
locates lacing studs when their location prevents 
lockwire from being installed during installation 
of insulators. Steps a through ¢ apply to replac- 
ing pulled-out studs; step d applies to relocating 
studs. 


NOTE 


In the cocoon area, replacing lacing 
atuds is not required if an effective 
closing of the insulator joint can be 
made. However, missing lacing 
studs cannot exceed every other stud. 


# Radial cracks and splits in the 
tubular area of an installed stud are 
acceptable. 


a. Replace pulled-out lacing studs by install- 
ing a new lacing stud at least 1/2 inch from 
damaged area of original stud position. Hole 
caused by pulled-out stud normally does not 
require repair; however, any extensive damage 
must be repaired prior to installing replace-~ 
ment stud. 


b. Using a sharp-pointed tool to prevent cut- 
ting wiring in asbestos, make a 0.188 to 0.218 
inch diameter hole for replacement stud. 


c. Install stud through asbestos, install 
washer RD153-0115-0019 on stud, and swage 
stud base. Use stud RD121-3001-0001 for one 
thickness of asbestos and stud RD121~-3001-0002 
for 2 thicknesses. 


d. Relocate lacing studs on an underlapping 
insulator when overlapping of an adjacent insu- 
lator prevents installation of lockwire during 
insulator installation. Install relocated studs 
as outlined in steps b and c. 


6-25. REPLACING LACING STUDS OF FIBER- 
GLASS INSULATORS. | 


6-26. This procedure replaces lacing studs 
pulled out of fiberglass insulation. 


NOTE 


Radial cracks or splits in the tubular 
area of an installed stud are accept- 
able. 


a. Replace pulled-out lacing stud by install- 
ing a new stud RD121-3001-0003 at least 1/2 
inch from damaged area of original stud loca- 
tion. Damage caused by a pulled-out stud 
normally does not require repair. 
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b. Using a sharp-pointed tool, make a 0.188 
to 0.218 inch diameter hole for new stud. 


c. Place washers RD153-1003-0006 on each 
side of material; and install stud through 
washers and material. Swage stud in place. If 
rephir area is severely contoured, the washers 
may be formed prior to installation. 


6-27. REPLACING AND RELOCATING 
GROMMETS. 


6-28. Grommets are used in asbestos, foil, 
and fiberglass insulation. Grommets may be 
replaced as required, but they cannot be re- 
located without approval of Rocketdyne engi- 
neering. Steps a and b install grommets in 
asbestos insulation. Steps c and d install 
grommets in foil insulation. Steps e andf 
replace grommets in fiberglass insulation. 


NOTE 


A maximum of four radial cracks 
are allowed in the swaged area of 
the bushings and the grommets 
installed in foil or asbestos cloth 
insulators. A maximum of five 
radial cracks are allowed in the 
swaged area of the grommets in- 
stalled in glass cloth insulators. 


See figure 6-5 and install grommet on new 
eee cloth RB0135-002, Type I! (Rocketdyne), 
large enough to overlap old area by 1-1/2 
inches on each side. 


b. Center assembly under damaged area and 
secure with a ring of rivets RE120-2001-0002 
and washers RD1 53-1003-0006. Rivets must 
be spaced at approximately one-inch increments 
and within 3/4 inch of the outer edge of the 
patch. 


c. See figure 6-5 and prepare grommet in 
applicable materials for foil insulators. 


d. Prepare insulator, and install section 
containing gfrommet to meet requirements of 
repair doublers as outlined in paragraph 6-15. 


e. Make 2 square washers of flat material 
(nickel-base alloy AMS5540 or 200-series 
CRES) to the following requirements: 


(1) Thickness: 0.020 inch 
(2) Hole diameter: 0.281 to 0.291 inch 


(3) Outer contour: 1.00 20.06 inch square 


with rounded corners 


f. Place washers on each side of material, 
and install grommet through washers and ma- 
terial. Swage grommet in place. The washers 
may be formed to cantoured areas prior to 
installation. 
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6-29. REPAIRING AND RELOCATING HOLES ( @ 
IN INSULATOR STANDING FLANGES. 

6-30. This procedure repairs and/or relocates 

holes in the standing flanges of foil insulators. 


NOTE 


Flange holes not exceeding 5/8 inch 
in length (parallel to flange) and 
0.322 inch in diameter (horizontal 
to flange) do not require repair. 


« During insulator installation, in 
lieu of repairing damaged holes, 
the flanges may be bent over and new 
holes (0.312 +0.010 inch) drilled 
through both flanges midway between 
the damaged holes. Hole spacing 
must not exceed 3-3/4 inches be- 
tween undamaged holes. 


a. Ifa repair doubler is required, select 
material as outlined in paragraph 6-15. 


b. Drill 0.312 +0.010 inch holes through 
doubler. Locate holes as required for the 4 
particular repair maintaining original hole < r 
spacing. 

c. Prepare materials and perform spot 
welding as outlined in paragraph 6-5. 


6-31. REPLACING THREADED INSERTS. 


6-32. Thermal insulation insulators incorpo- 
rating self-locking nutplates may be repaired 
by replacing the damaged insert with a new 
threaded insert 3591-3CNX-0190 (Heli-Coil 
Corp). Refer to R-3896-3 for applicable re- 
moval and installation tools for 10-32 locking 
inserts. 


6-33. REPLACING THREADED STUDS. 


6-34, Threaded studs are percussion stud- 
welded to the engine, brackets, and insulators 
for installing thermal insulation. Replace 
damaged threaded studs using procedure out- 
lined in paragraph 6-7. 


6-35. REPAIRING FOAM-LINED OXIDIZER 
DUCT INSULATORS. 


§-36. This procedure repairs damaged foam 
and elastomer seals of oxidizer duct insulators. 


a. Repair cracks in foam as follows: 


(1} Clean crack of loose material. 
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BUSHING RDLIT-1001-0001 (2) 
OR RD137-1001-000% fh) 


OUTER SKIN DOUBLER 
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DOUBLER 
INNER SKIN DOUBLER 6.020 INCH 


HER SPOT WELD 
RD153~0115-0023 [(s} ——— 8.25 INCH 


OR RD1S9-115-0037 (b) @ ROWS) 


2.00 INCHES SQUARE —————_—_ 


TYPICAL INSTALLATION OF GROMMET 
ON FOIL BATT 


GROMMET RD154-1001-0001 (1 OR 2 LAYERS OF ASBESTOS) 
~0002 {2 OR 4 LAYERS OF ASBESTOS) 
~0003 {5 OR 6 LAYERS OF ASBESTOS) 


WASHER £D159-0115-0033 
fa] USED WITH SPACER 


RD152-0001-0001 TYPICAL INSTALLATION OF GROMMET 
.#) ESTOS BLANKE 
fo] USED WITH SPACER nA : 


RO1S2-—H001-000r 


Figure 6-5. Installing Grommets 


(2) Fill crack with white sealant RTV-102 b. Repair raised areas that interfere with 
(General Electric). insulator installation and areas where foam is 


(3) Cover repaired area with a cloth missing, as follows: 


dampened in water and allow sealant to cure NOTE 


for approximately 4 hours before using part. Soft blisters (air pockets between 


& elastomer Seal and foam) do not 
require repair. 
(1) Trim raised areas and contour to 
adjacent surface. 


Change No. 6 - 24 June 1969 6-11 


R-3896-6_09 208 


Section VI 
Paragraph 6-37 


(2) Using procedure outlined in paragraph 
6-37, replace foam in voids occurring within 
1/2 inch of edges of foam. Replace foam in 
other areas only if total voids exceed the fol- 
lowing limitations: (Only sufficient foam is ~ 
required to be added to bring the voids within 
the applicable limitation.) 


(a) The total voids cannot exceed 20 per- 
cent of surface area of foam when the voids 
extend to the foil. 


(b) The total voids cannot exceed 40 per- 
cent of the surface area of the foam, and the 
remaining foam in the void areas must be at 
least 1/8 inch thick (average). Exposed foil 
is not allowable. 


c. Coat exposed foam with elastomer seal 
using procedure oullined in paragraph 6-38. 


6-37. REPLACING FOAM OF FOAM-LINED 
INSULATORS. This procedure repairs dam- 
aged areas of foam-lined insulators where the 
foam requires replacement. 


WARNING 


The following procedure specifies 
Isonate CPR 302-1.5 (The Upjohn 
Co}. The resin and catalyst are 
skin irritants. Contact and inhala- 
tion of the vapors must be avoided. 
The resin and catalyst must be 
used in a well-ventilated area. 


a. Maintain a temperature of 75° +5° F 
aud prepare a test sample of Isonate 
(7° 302-1.5 (The Upjohn Co), to determine 
usage acceptability, as follows: 


(1) Prepare a 100 +3 gram sample of foam 
in a one-quart cylindrical container using one 
part of component R or part B catalyst to 2 
parts of component TA or part A resin by 
weight. 


(2) Mix sample for 10 seconds within one 
minute of combining catalyst and resin. 


(3) If foam produced by the sample over- 
fills the one-quart container within 5 minutes 
after combining the catalyst and resin, proceed 
to step aA. 
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(4) If foam produced by the sample does 
not overfill the container within 5 minutes after 
combining the catalyst and resin, obtain a new 
supply of Isonate CPR 302-1.5 (The Upjohn Co) 
and prepare a new sample. - 


(© 


aA. Maintain a temperature of 75° +5° F and 
prepare the proper quantity of Isonate 
CPR 302-1.5 (The Upjohn Co), needed to make 
the repair. Use one part of component R or 
part B catalyst to 2 parts of component TA or 
part A resin by weight. Mix material for 10 
seconds within one minute of combining catalyst 
and resin; then pour immediately into center of 
repair area. Do not allow material to foam in 
mixing container. 


NOTE 


One-half gram of mix is required 
for each cubic inch of space to be 
filed. A 20-percent excess may 
be mixed to compensate for mate- 
rial retained on mixing equipment. 


b. As soon as pouring is completed, cover 
repair area with clear plastic sheet and form 
sheet to contour desired. Hold or secure 
plastic sheet in place until mixture stops 
expanding. Leave contouring material instalied 
for at least 15 minutes. A small, partially in- 
flated plastic bag held against the plastic sheet 
while the mixture is expanding will assist in 
forming and will help eliminate air bubbles. 


(© 


c. Remove contouring material, and allow 
foam to cure at room temperature (75° to 80° F) 
for 1.5 hours minimum. 


d. Using suitable tools (sharp blade, wire 
brush, coarse sandpaper, wire screening, or 


other abrasive material), remove excess foam 
to contour part. 


+ @ 
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WARNING 


The following procedure uses methyl- 
ethyl-ketone, which is flammable and 
must not be used near heat, sparks, 
or open flame. If is a toxic solvént. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury. 


CAUTION 


Excessive use of solvent can damage 
insulator foam. 


e. Remove spilled resin from areas sur- 
rounding repair area, using a cloth dampened 
(not saturated) with methyl-ethyl-ketone (Fed- 
eral Specification TT-M-261). 


6-38. REPLACING ELASTOMER SEAL OF 
FOAM-LINED INSULATORS. This procedure 
repairs the elastomer seal used for foam-lined 
insulators. If the foam is not damaged, only 
the seal requires repairing. Uf the foam is re- 
placed, the seal for the repaired area must be 
replaced. 


a. Prepare Viton elastomer C-328 RTV 
(Connecticut Hard Rubber Co) as follows: 


(1} Add one drop of C-328 catalyst from a 
standard eye dropper to each 10 grams of 
C-328 base compound. 


(2) Mix catalyzed compound thoroughly for 
5 minutes. Do not mix more compound than is 
needed. Bot life is 6-8 hours. 


Paragraph 6-38 
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b. Repair surfaces using the following 
applicable procedure: 


(1) Seal surface of repaired foam areas 
by applying a thin brush coat of compound to 
area. Allow initial coat to dry for at least 1/2 
hour and until coat is no longer tacky. Finish 
area by applying additional sealing compound 
to match contour of surrounding area. Maxi- 
mum thickness is 0.030 inch. 


(2) Repair damaged sealing compound in 
areas where foam is undamaged by removing 
loose pieces of seal and applying a thin brush 
coat of sealing compound to the area. Allow 
initial coat to dry for at least 1/2 hour and 
until coat is no longer tacky. Finish area by 
applying additional sealing compound to match 
contour of surrounding area. Maximum thick- 
ness is 0.030 inch. 


c. Allow part to cure until seal material 
has set. Parts may be handled when material 
has set. Do not expose repaired area to sol- 
yents for at least 24 hours. 


6-39. REPAIRING SILICONE RUBBER COAT- 
ING OF GLASS CLOTH INSULATION. 


6-40. This procedure repairs cracks and tears 
in silicone rubber coating used on glass cloth 
insulation. 


a. Clean loose matter from damaged area. 

b. Fill damaged area with red sealant 
RTV-156 (General Electric). Red sealant 
RTV-106 (General Electric) may be substituted. 


c. Work any loose fibers of glass cloth into 
sealant. 


d. Cover repair area with a cloth dampened 
in water, and allow sealant to cure for approxi- 
mately 4 hours before using part. 


6-41. REPAIRING FRAYED GLASS CLOTH 
INSULATION. 


6-42. This procedure repairs frayed areas of 
glass cloth insulation. 


a. Clean loose matter from damaged area. 
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WARNING 


The following procedure specifies 
toluene, which is flammable and 

_ must not be used near heat, sparks, 
or open flame. It is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death. 


b. Coat damaged area with white sealant 
RTV-102 (General Electric). Sealant may be 
thinned to brushing consistency using toluene 
(Federal Specification TT-T-548). 


ec. Fold cloth fibers into sealant. 


d. Cover repaired area with a cloth dampened 
in water, and allow sealant to cure for approxi- 
taately 4 hours before using part. 


6-43. RETAINING CAPTIVE BOLTS IN 
ASBESTOS ACCESS DOORS. 


6-44. This procedure provides a positive 
method for retaining captive bolts of insulator 
asbestos access doors. 


a. Install washer LD153-0010-0007 under 
bolthead, and install bolt through grommeted 
hole in door. 


b. Hold bolthead and, using special retaining 
ring tool provided by local Rocketdyne repre- 
sentative, screw retaining ring 5560-18 on bolt 
until ring reaches recessed grip of bolt. 


NOTE 


Retaining ring may be installed over 
existing retaining washers. 


6-45. NUTPLATE REPLACEMENT. 


6-46. Nutplates used on thermal insulation 
brackets and insulators may be replaced as in- 
dicated in the following applicable procedures: 


(1) Thermal insulation brackets, para- 
graphs 6-47 through 6-54 


(2} Thermal insulation insulators, para- 
graphs 6-55 through 6-66 
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6-47. COCOON AREA BRACKETS. 


6-48. This procedure provides an alternate 
fastener to replace damaged or missing nut- 
plates installed on thermal insulation attach 
brackets. Steps a through d apply to closed 

box sections of attach brackets. Steps e through 
g apply to bracket areas where both sides of the 
bracket material are accessible. Steps h andi 
replace damaged or missing nutplates with a 

nut clip on bracket areas where the nut clip 

can be installed. 


a. Remove damaged nutplate from hole. 


b. Enlarge diameter of hole in bracket from 
present 0.375 inch to 0.391 to 0.397 inch using 
a standard rail drill with an air motor set at 
approximately 200 rpm. Make sure that con- 
stant pressure is applied during drilling. 


ec. Using the following tools (Hi-Shear Corp), 
install blind nut BN523-428-1 (Hi-Shear Corp) 
on mandrel and secure in hole: 


(1) Electrical-hydraulic power unit 
BP4000 


(2) Gun BG2500 
(3) Anvil A27-428 
(4) Chuck C2-12 
(5) Mandrel M3-12 

dad. Remove tool. 

e. Remove damaged nutplate. 

{. Drill 2 holes to match attaching holes of 
applicable replacement nutplate NA51023C3, 
NAS1023C4, MS21070-3, MS21070-4, 
MS21072-3, MS21076-3, or MS21076-4. 


ge. Install new plate using 2 rivets 
MS20427M3. 


h. Remove damaged nutplate. 


i. Install nut clip RD114-5003-0001 or 
RD114-5003-0002 on bracket, and aline nut clip 
with hole in bracket. Nut clip may be formed 
or trimmed, as necessary, to maintain its 
location. : 
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6-49. THRUST CHAMBER AND NOZZLE / & 
EXTENSION BRACKETS. \ 


6-50. This procedure replaces damaged or 
missing nutplates on thrust chamber and nozzle 
extension brackets, with a nut clip. 


a. Remove damaged nutplate. 


b. Install nut clip RD114-5003-0001 or 
RD114-5003-0002 on bracket. Nut clip may be 
formed or trimmed, as necessary, to maintain 
its location. 


6-51. NOZZLE EXTENSION END RING, 


6-52. Nutplates in the end ring of the nozzle 
extension are used to attach thermal insulation 
insulators. Damaged nutplates in this area 
must be replaced using the applicable component 
repair procedure for the nozzle extension as 
outlined in R-3896-3. 


6-53. NOZZLE EXTENSION TUNNEL 
BRACKETS. 


6-54. This procedure replaces damaged or 
missing nutplates on nozzle extension brackets 
145178 and 145179. 


(@ 


a. Remove damaged nutplate. 


b. Using a size 40 drill, make 2 holes in 
bracket to match attaching holes of nutplate 
MS21070L3. 


c. Install nutplate using 2 rivets MS20427F3, 
or equivalent. 


6-55. COCOON INSULATOR NUTPLATE 
REPAIRS (RIVETING METHOD). 


6-56. This procedure replaces damaged or 
missing nutplates of cocoon insulators. Steps 
a through c install a riveted nutplate. Steps d 
and e install a nut clip. 


a. Remove damaged nutplate. 
b. Using a size 40 drill, make 2 holes in 
insulator to match attaching holes of applicable 


replacement nutplate MS21070-3, MS21070-4, 
MS21076-3, MS21076-4, or NAS1023C3. 


i 
i 
a 


R-3896-6_09 212 


(@ 


R-3896-6 


ce. Install nutplate using 2 rivets MS20427F3, 


or equivalent. 
d. Remove damaged nutplate. 


e. Install nut clip RD114-5003-0001 or 
RD114-5003-0002, as required, and aline nut 
clip with hole in insulator. Nut clip may be 
formed or trimmed to maintain its location. 


6-57. COCOON INSULATOR NUTPLATE 
REPAIRS (SPOT-WELDING METHOD). 


6-58. The procedures outlined in paragraphs 
6-59 through 6-62 cover the applicable spot 
welding for nutplate replacement on cocoon 
insulators. Extensive damage in an area must 
be repaired as outlined in paragraph 6-15 prior 
to performing this procedure. Refer to para- 
graph 6-4 for equipment requirements. The 
requirements outlined in paragraph 6-5 are 
applicable to all spot-welding methods for 
replacing nutplates. 


6-59. SPOT-WELDING NUTPLATE REPAIR 
DOUBLER TO BASE MATERIALS. 


6-60. This procedure is performed only when 
required to replace a nutplate on texturized 
base materials or on flat base materials where 
the flat material has been torn. See figure 6-2 
for materials and welder settings. 


NOTE 


Steps a through f prepare test speci- 
mens. Steps ¢ through | fabricate 
and instali the repair doubler (with 
nutplate attached) to the component. 


a. Prepare test specimen repair doubler of 
Inconel sheet AMS5540, 0.020 inch thick, 1 
inch wide, and 3 inches long. (See figure 6-6.) 


b. Prepare materials to simulate repair 
area. 


c. Clean materials as outlined in para- 
graph 6-6. 


d. Overlap repair doubler on base material 
1/2 inch, and make one row of spot welds (6 
spot welds per inch)across center of overlap. 
lf base material is texturized, spot welds must 
be made where texture and doubler touch. 
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e. Perform peel test. Test specimen must 
meet peel test requirements of figure 6-2. 


f. Following completion of 3 successive 
acceptable test specimens,’ record equipment 
settings for use when attaching repair doubler 
to insulator. Procedures outlined in paragraph 
6-61 spot-weld nutplate te repair doubler. 


g. If flat base material in repair area is torn, 
use a size 30 drill to drill stop-holes at ends of 
tear. 


h. Fabricate a repair doubler of Inconel 
sheet AMS5540, 0.020 inch thick, to dimen- 
sions required. (See figure 6-6.) 


i. Drill or punch bolt clearance hole in 
center of doubler. Hole diameter must be 
0.031 +0.010 inch larger than nominal bolt 
size. 


j- Install nutplate on repair doubler using 
procedure outlined in paragraph 6-61. Use 
applicable nutplate MS21070-3W, MS21070-4wW, 
or RE114-5002-0001. 


k. Clean repair area and repair doubler ‘sur- 
faces as outlined in paragraph 6-6. 


l. Position completed repair doubler on re- 
pair area, center nutplate-over existing bolt 
clearance hole, and spot-weld in place using 
pattern shown in figure 6-6. 


6-61. SPOT-WELDING REPAIR NUTPLATE 
TO REPAIR DOUBLER OR BASE MATERIAL. 


6-62. This procedure is performed to attach 
a repair nutplate to a repair doubler or to flat 
base material. 


NOTE 


Steps a through e prepare test speci- 
mens. Steps f through h install a nut- 
plate on a repair doubler. Steps i 
and j install a nutplate on flat base 
material. 


a. Prepare repair doubler or base material 
test specimens as follows: 


(1) Repair doubler: Inconel sheet 
AMS85540, 0.020 inch thick, l inch wide, 3 
inches long 
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SPECIMEN 


NUTPLATE TEST SPECIMEN 


SPOT WELDS 
{6 PER IN... 


DIMENSION-AND-SPOT-WELD PATTERN 
FOR MINIMUM-SIZE DOUBLER 


NOTE 


ALL DIMENSIONS 
ARE IN INCHES. 


Figure 6-6. Nutplate Replacement and Spot Welding 


(2) Base material: Simulate materials 
and thickness of repair area. 


b. Clean surfaces of nutplate and materials 
as outlined in paragraph 6-6. 


c. Position applicable nutplate MS21070-3w, 
MS21070-4W, or RE114-5002-0001 on test 
specimen of repair doubler or base material as 
shown in figure 6-6. Use equipment settings 
specified for materials as outlined in figure 
6-2, and spot-weld one nib of nutplate to dou- 
bler or base material. Use gun probe on nut- 
plate nib. Nib thicknesses may vary depending 
on the manufacturer. 


d. Perform peel test of nutplate. Peel test 
must meet requirements of figure 6-2. 


e. Following completion of 3 successive 
acceptable test specimens, record thickness 
of nutplate nibs and equipment settings for use 
when attaching nutplate to repair doubler or 
base material repair. 
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i. Prepare repair doubler as outlined in 
paragraph 6-59. 


g@. Clean surfaces of materials as outlined 
in paragraph 6-6. 


h. Center nutplate over clearance hole, and 
spot-weld nutplate to repair doubler using ap- 
plicable equipment settings for materials. Use 
gun probe on nutplate nib and make one spot 
weld for each nib of nutplate. Make sure that 
nutplate selected has same thickness nibs as 
nutplate used for test specimens. 


i. Clean surfaces of base material and nut- 
plate as outlined in paragraph 6-6. 


j. Spot-weld nutplate to base material using 
settings recorded for test specimen. Use gun 
probe on nutplate nib, and make one spot weld 
for each nib of nutplate. Make sure that nut- 
plate selected has same thickness nibs as nut- 
plate used for test specimens. 
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6-63. COCOON INSULATOR NUTPLATE 
REPAIRS (NUT SUBSTITUTION METHOD). 


6-64. This procedure allows a damaged or 
missing nutplate used for attaching insulators 
in the cocoon area, to be replaced with a self- 
locking nut NASGT9C3W or NAS6TIC4W when 
the condition meets the following requirements: 


(1) The basic part number of the specified 
bolt or screw is NAS1003, -NAS1004, MS21279, 
RD1i11-1010-63XX%, or RD111-1010-64XxX. 


(2) Adequate clearance exists for install- 
ing and torquing the fastener to the value speci- 
fied in the applicable procedure. 


(3) Washer RD153-1002-0003 or 
RD153-1002-0004, as required, is used under 
the nut. 


6-65. REPLACING NUTPLATES OF INSU- 
LATOR 145144. 


6-66. This procedure replaces damaged or 
missing nutplates of insulator 145144 used at 
the heat exchanger water shield. 


a. Remove damaged nutplate. 


b. Using a suitable tool, pierce holes 
through asbestos for access to area to install 
rivets for replacement nutplate. 


c. Using a size 40 drill, make holes to 
match attaching holes of replacement nutplate 
MS21070-3. 


d. Install nutplate using 2 rivets 
MS20427M3. 


6-67. USING DAMAGED PREPUNCHED HOLES 
IN ASBESTOS AND FIBERGLASS INSULATION 


6-68. This procedure provides alternate 
methods of installing attaching hardware when 
prepunched holes in asbestos and fiberglass 
insulation are damaged to the extent that 
washers used with attaching bolts pull through 
the insulating material. 
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a. Replace existing washer used with 1/4- 
inch-diameter bolts with a square washer fabri- 
cated from nickel-base alloy AMS5540 or 300- 
series CRES to the following requirements: 


(1) Thickness: 0.020 inch 
(2) Hole diameter: 0.281 to 0.291 inch 


(3) Outer contour: 1.00 40.06 inch square 
with rounded corners 


b. Replace existing washer used with 3/16- 
inch-diameter bolts with washer 
RD153-0115-0021 or a washer as fabricated in 
step a. 


6-69. REPAIRING PURGE LINES. 


6-706. This procedure provides instructions to 
add a fillet weld at the junction of the tube and 
fitting for purge lines 145388 and 145523 when 
leakage exists between the tube and the fitting. 


a. Wire-brush repair area to produce a 
bright finish. 


b. Weld manually using CRES 347 bare 
filler wire (MIL-R-5031, class 5A) and tungsten 
inert gas welding method (MIL-W-8611). The 
fillet leg size must be 0.045 to 0.090 inch. 
Drop-through must not exceed 0.030 inch. 
Excessive drop-through may be removed by 
mechanical method. 


c. Inspect weld using dye penetrant inspec- 
tion method. Surface porosity larger than 
0.030 inch or the existence of any cracks in 
the weld are cause for rejection and rewelding. 


6-71. REWORK FOR THERMAL INSULATION 
BRACKETS. 


6-72. Rework of certain thermal insulation 
brackets is allowed only when a specified con- 
dition occurs during installation. These condi- 
tions are noted in the installation procedures 
for the pertinent brackets. 
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Section VI 
Paragraphs 6-73 to 6-78 


15° (MAXIMUM) 
ss @ PLACES) Ar 


0.375 INCH RADIUS 
(MINIMUM EDGE 
DISTANCE) 


prran A 
TYPICAL 3 PLACES 


PLATE {REF} 


CHANNEL (REF) 


SHADED AREAS 
INDICATE ALLOWABLE 
TRIM ZONES 


Figure 6- 7. Rework for Thermal 
Insulation Bracket 145187 


4.73. REWORK FOR BRACKET 145187. 


6-74. Bracket 145187 is a detail part of bracket 
145290. It may be reworked, when required, 
by trimming the areasindicated in figure 6-7. 


6-75. REWORK FOR BRACKET 145103. 
6-76. Bracket 145103 is a detail part of frame 


145477. It may be reworked, when required, 
by trimming the areas indicated in figure 6-8. 
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SHADED AREAS 
INDICATE ALLOWABLE 


TRIM ZONES 
ALL DIMENSIONS 


TYPICAL) 


Fi-§-33 


Figure 6-8. Rework for Thermal 
Insulation Bracket 145103 


6-77. REWORK FOR BRACKET 145344. 


6-78. Bracket 145344 may be reworked, when 
required, by trimming the areas indicated in 
figure 6-9. 


R-3896-6_09 


216 


perait A 
TYPICAL BOTH ENDS OF BRACKET 


{SHOWK IX FLAT PATTERN) 


NOTE: 


ALL DIMENSIONS 
ARE IN INCHES 
Fi-6-34 


@ Figure 6-9. Rework for Thermal Insulation 
Bracket 145344 


6-79. REWORK FOR COUPLING 145268. 
6-80. Coupling 145268 is a detail part of frame 


145477. It may be reworked, when required, 
by trimming the areas indicated in figure 6-10. 


R-3896-6 Section VI 


Paragraphs 6-79 to 6-80 


CHANNEL 145288-5 (REF) 
CHANNEL 145288-3 (REF) 


RUN OUT AT 
5.88 RADIUS 


ALLOWABLE “| 
TRIM AREA 0.38 
MAXIMUM 


pera A 


ALL DIMENSIONS ARE IN INCHES. 
Fi-6-23 


Figure 6-10. Rework for Thermal! Insulation 
Coupling 145268 
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Section VO 
Paragraphs 7-1 to 7-7 


SECTION VII ~ 


STORAGE AND HANDLING 


7-1. SCOPE. This section includes packaging, 
storage, and handling information for thermal 
insulation components. 


7-2. PACKAGING. 

7-3. Thermal insulation components are 
packaged and shipped in cleated plywood or 
paper-overlaid veneer (POV) boxes. Boxes 
are identified by thermal insulation set serial 
number, and the contents of each box are iden- 
tified by component part numbers. See fig- 
ure 7-1 or 7-2 for part locations. 


Location 
(Box No.) 


Part Figure Index 
No. No. No. 


NOTE 
Cocoon, heat exchanger lines, and 
wrap-around lines loose hardware 


is located in boxes 1, 2, and 3. 


* Thrust chamber and nozzle extension 
loose hardware is located in boxes 11 


and 12. 
145059 3-7 28 g 
145065 3-5 zZ 3 
145066 3-5 3 3 
145067 3-5 4 3 
145068 3-5 i 3 
145072 3-7 §,12 3 
145073 3-7 5 7 
145074 3-7 22 6 
145075 3-7 23 = 3 
145076 3-7 19 5 
145077 3-7 7 5 
145078 3-7 18 5 
145079 3-7 & 5 
1450860 3-7 10 6 
145081 3-7 Z 4 
145082 3-7 il 6 
145083 3-7 24 7 
145084 3-7 15 4 
145085 3-7 17 4 


7-4. STORAGE. 


7-5. One engine set of thermal insulation 
requires approximately 1,500 cubic feet of 
storage space. 


7-6. HANDLING. 


7-7. There are no special procedures required 
for handling thermal insulation beyond observing 
safety precautions outlined in section Ill or IV. 


Figure 7-1. Shipping Box Locations for Thermal Insulation Parts 
(Engines F-2003 Through F-2016) (Sheet 1 of 3) 


Part Figure Index Location 
No. No. No. (Box No.) 
145086 3-7 ral 6 
145087 3-7 20 5 
145088 3-9 3 10 
145089 3-9 1 10 
145090 3-5 2 i0 
145091 3-7 27 7 
145092 3-7 14 7 
145095 3-9 19 10 
145096 3-9 24 10 
145097 3-9 33 16 
145088 3-7 3 4 
145089 3-7 4 4 
145100 3-7 13 q 
145161 $-6,3-7 29,6,16 3,12 
145102 3-7 25 6 
145117 3-9 6 10 
145118 3-9 4 i6 
145119 3-3 5 10 
145120-11 3-9 17,22 10 
145120-21 3-9 & 10 
145120-31 3-9 & 10 
145120-41 3-9 9 10 
145122 3-9 31 10 
145123 3-5 30 19 
145124 3-5 29 id 
145125 3-9 32 id 
145130 3-9 a4 2 
145131 3-9 35 2 
145134 3-9 23 10 
7-1 
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Part 
No. 


145135 
145136 
145137 
145138 
145139 
145144 
145145 
145147 
145148 
145149-11 
145149-21 
145150-11 
145151 
145152 
145153 
145154 
145155 
145156 
145157 
145158 
145159 
145160 
145161 
145162 
145163 
145164 
145165 
145166 
145167 
145168 
145169 
145170 
145171 
145171-11 
1A5172 
1A5172-11 
145172 
145174 
145175 
145176 
145177 
145178 
145179 
145186 
145180-11 
145188 
145190 
145192 
145193 
145194 
145195 


7-2 


Figure Index 
No. No. 


18 
26 
21 
37 
36 

i 
14 
15 
13 
28 
27 
16 
16 
23 


hoa 


G2 GO Go Go Go 60 G0 Od Oo 


# 4 Fo eo ue vo ek 
se Ro Bo oe Rs lo BY 


EP eee Perey er Eee Eee 
Om of oh ob oy on Oy oh ch ah ob ok ain oh 

jerk. 

tae 


ie 42 GF Go Go Go Go 68 6S 
Ooh oh ch oh 
tan 
he 


Sat Kod Sad Gath Gad Catt 
ae eee ee | 


U 


t ' 1 ' t ‘ 
hho 8 Ch Uo a a a Gh ok di an ch ch oh ob 

oo 

voy 


Het Gat Gd God Gat Gad Gad Sd Gd Ga ad ad 


R-3896-6 


Location 
(Box No.) 


10 
io 
10 


Part 
No. 


145196 
145200 
145201 
145202 
145202-11 
145202-21 
145203 
145204 
145205 
145206 
145207 
145208 
145209 
145210 
145211 
145212 
145213 
145214 
145215 
145216 
145217-11 
145217-21 
145218 
145219-11 
145219-21 
145220 
145225 
145227 
145255 
145269 
145286 
145288-7 
145290 
145292 
145292-11 
145295 
145304 
145305 
145310 
145311 
145312 
145313 
145314 
145315 
145316 
145317 
145320 
145328 
145329 
145330 
145331 


Figure 
No. 


1 & 4 
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(Engines F-2003 Through F-2016) (Sheet 2 of 3} 
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i 
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@ 


Part 
No. 


145332 
145333 
145337 
1452338 
145339 
145342 
145343 
145344 
145345 
145346 
145348 
145349 
145350 
145351 
145356 
145357 
145458 
145359 
145364 
145365 
145366 
145367 
145368 
145369 
145370 
145371 
145372 
145373 
145374 
145375 
145376 
145377 
145388 
145392 
145393 
145394 
145395 
145396 
145397 
145398 
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Figure Index Location Part 
No. No. (Box No. } No. 
3-7 13 7 145399 
3-7 25 6 145523 
3-5 95 2 145535-31 
3-5 99 2 145540 
3-5 90 Z 145541 
3-5 91 Z 145542 
3-5 103 2 145543 
3-5 89 2 145544 
3-7 10 6 145545 
3-7 20 9 145545-11 
3-5 4F 3 145546 
3-5 4G 3 145901 
3-5 4H 3 145902 
3-5 4E 3 145903 
3-7 30 3 145904 
3-7 28 9 145905 
3-5 4C 2 145906 
3-5 4B 2 145907 
3-2 10 145908 
3-2 12 145909 
3-2 pS 145910 
3-2 13 145911 
3-2 14 145912 
3-2 i 145913 
3-2 2 145914 
3-2 3 145915 
3-2 4 145916 
3-2 5 145917 
3-2 6 145918 
3-2 7 145929 
3-2 8 145930 
3-2 9 145931 
3-4 4 11 145932 
3-7 8 5 1§-145112-1 
a-7 24A 3 19-145112-2 
3-7 2 19-145112-3 
3-7 29 2 19-145113-1 
3-5 1 19-145113-3 
3-5 4A Z 19-145113-4 
3-5 4D 2 19~-145114 


Figure 
No. 
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Section VI 
Index Location 
No. (Box No.) 

KI 

2. il a 

24 7 i 

18 5 
17 4 
4 4 
15 i5 
3 3 
13 13 
13 13 
8 8 
4 13 
3 13 
5 13 
6 13 
26 22 
27 22 
28 22 
1i 17 
12 17 
13 18 
14 18 
15 18 
20 21 
i9 21 
22 21 
17 20 
18 18 
30 18 
11 
li 
23A 19 
23 19 
3 
3 
3 
3 
3 
3 
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Figure 7-1. Shipping Box Locations for Thermal Insulation Parts 
(Engines F-2003 Through F-2016) (Sheet 3 of 3) 
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Part Figure 
No. 


Location 
(Box No.) 


Index 
No. 


Figure 
No. 


Location ( e 


(Box No. } 


NOTE 145149-11 4-10 28 5 
Ane ; : 145149-21 4-16 27 5 - 
Transducer and oxidizer lines in- 145150-11 4-10 16 5 
sulators are located in box 3. 145165 4-7 10 9 
a Cocoon, heat exchanger lines, and 145171-11 4-7 24 9 
wrap-around lines loose hardware 145172-11 4-7 25 9 
is located in boxes 1, 2, and 11. 145173-21 4-7 8 5 
@ Thrust chamber and nozzle exten- 145174-21 4-7 : 9 
sion loose hardware is located in 145178 4-7 i 8 
ae 145179 4-7 Z B 
145180-11 4-7 21 +] 
145072-21 4-8 31 3 145188 4-4 9 ~ g(a) 12(b) 
145082-21 4-8 5 4 145192 4-10 12 “5 
145088 4-10 3 5 145193 4-10 i0 5 
1450989 4-10 i 5 145194 4-10 il 5 
145090 4-10 2 5 145195 4-10 20 5 
145095 4-10 19 5 145196 4-10 25 5 
145096 4-10 24 5 145201 4-9 23 q 
145097 4-10 33 5 145202 4-5 Z1, 22 7 
145101-21 4-7 26 8 145202-11 4-9 26 q 
145101-21 4-8 32 3 145202-21 4-9 17, 18 vi 
145117 4-10 6 5 145202-61 4-9 18 q 
145118 4-10 4 5 145202-81 4-9 24 vi 
145118 4-10 5 5 145203 4-9 22 vi ; 
145(20-11 4-16 17, 22 5 145204 4-9 25 7 @ 
145120-21 4-10 7 5 145205 4-9 19 7 
145120-31 4-10 8 5 145206 4-9 20 q , 
145120-41 4-10 9 5 145207 4.9 1 q 
145120-51 4-10 7 5 145208 4-9 ii 7 
145120-61 4-10 8 5 145209 4-9 12 7 
j45120-71 4-10 9 5 145210 4-9 5 7 
145122 4-10 31 5 145211 4-9 2 7 
145123 4-10 36 5 145212 4-9 16 7 
145124 4-16 29 5 145213 4.9 5 vi 
1451235 4-10 32 5 145214 4-9 10 7 
145130 4-10 34 2), 1(b) 145215 4-9 27 q . 
145131 4-10 35 2 145216 4-9 28 7 
145134 4-10 23 5 146217-51 4-9 3 q 
145135-41 4-10 18 5 145217-61 4-9 4 7 
1451536 4-10 26 5 145218 4-9 15 7 
145137 4-10 21 5 145219-11 4-9 13 vi 
145138 4-10 37 2{a), 1(b) 145219-21 4-9 14 7 
145139 4-10 36 a(a), 1b) 145220 4-9 5 7 
145144 4-8 i 4 145221 4-9 8 vi 
145145 4-19 14 5 145222 4.9 7 q 
145147 4-10 15 5 145225-61 4-7 9 9 
145148 4-10 i3 5 


(a) Thermal insulation sets 12-1 through 15-1, 15-3, 15-6, 15-7, 16-2, and 17-1. 
(b) Thermal insulation sets 15-2, 15-4, 15-5, 16-1, 16-3 through 16-7, and 17-2 and subsequent. 
ee eee ee 


Figure 7-2. Shipping Box Locations for Thermal Insulation Parts 
(Engines F-2017 and Subsequent) (Sheet 1 of 3) i 
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: R-3896-6 Section VIE 
& Location Figure index Location 
\ (Box No.) No. No. (Box No. } 

| 145255 4-4 8 2(@) 32) 145502-11 4-8 15 4 

| 145286 4-4 6 2a)" y2(b) 145503-11 4-8 14 - 4 

| 145288-7 4-4 1{@)’ 12) 145503-21 4-8 14 4 

145290 4-4 25 20), 12) 145504-11 4-8 13 4 
145304 4-4 10 145505-11 4-8 6 4 
145305 4-4 11 2(a), 120) 145506-11 4-8 9 4 
145324 4-4 12 2a)’ 12) 145507-21 4-8 3 4 
145324-11 4-4 12 12 145507-31 4-8 8 4 
145325 4-4 18 2 145508-11 4-8 10 4 
145344 4-4 5 2{@) i2(b) 145509-11 4-8 3 4 
145352 4-4 1 2 145510-41 4-8 ii 4 
145353 4-4 3 2 145510-71 4-8 ii 4 
145354 4-4 2 2 145510-81 4-8 11 4 
145355 4-4 4 145510-111 4-8 11 4 
145369-11 4-5 1 (a) 2(b) 145511-11 4-8 7 4 
145370-11 4-5 2 3)” 2{b) 145512-11 4-8 19 6 
145371 4-5 3 3a)’ 9(b) 145513-11 4-8 22 6 
145372 4-5 4 3a)’ 2(b) 145514-11 4-8 26 6 
145380 4-5 9 3 145514-21 4-8 26 6 
145381 4-5 10 3 145515-11 4-8 20 6 
145382 4-5 7 3 145516-11 4-8 17 6 
145383 4-5 6 3 145517-11 4-8 18 6 
145384 4-5 5 3 145518-11 4-8 16 6 
145385 4-5 8 3 145519-11 4-8 27 6 
@ 145388 4-2 4 il 145529-11 4-8 23 6 
: 145393 4-8 41 3 145520-21 4-8 23 6 
145394 4-8 29 ofa), 1(b) 145521-11. 4-8 24 6 
145399 4-8 30 3 145522-11 4-8 21 6 
145408 4-4 151 2 145522-21 4-8 21 6 
145423 4-4 159 2 145523 4-2 2 11 
145432-2 4-4 94 2 145524-11 4-8 4 4 
145445 4-4 75 2 145524-21 4-8 4 4 
145446 4-4 74 2 145525-21 4-8 40 3 
145447 4-4 158 2 145526-11 4-8 33 3 
145454 4-4 101 2 145527-11 4-8 34 3 
145471-2 4-4 95 2 145528-11 4-8 37 3 
145477 4-4 41 2{@), 12(b) 145529-11 4-8 36 3 
145489 4-4 156 2 145530-11 4-8 35 3 
145490 4-4 155 2 145531 4-8 28 7 
145491 4-4 154 2 145532 4-8 2 4a), 12{b) 
145493 4-4 98 2 145532-11 4-8 2 4{a)’ ya (b) 
145496 4-4 86 2 145533-11 4-8 338 3 
145497 4-4 102 2 145534-11 4-8 25 6 
145498 4-4 56 2 145534-21 4-8 25 6 
145499 4-4 125 2 145535-71 4-8 39 7 
[145501-11 4-8 12 4 145535-121 4-8 39 7 
(a) Thermal insulation sets 12-1 through 15-1, 15-3, 15-6, 15-7, 16-2, and 17-1. | 
{b) Thermal insulation sets 15-2, 15-4, 15-5, 16-1, 16-3 through 16-7, and 17-2 and subsequent. 
Figure 7-2. Shipping Box Locations for Thermal Insulation Parts 
@ (Engines F-2017 and Subsequent) (Sheet 2 of 3) 
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Section VII R-3896-6 


Location Figure Index Location ( @ 


No, No. 


145601 4-4 96 2 145921-11 4-7 5 9 
145614° 4-4 « 9 2(a) i2(b) 145922-11 4-7 6 gi 
145615 4-4 97 3 145923-11 4-7 31 10 
145616 4-4 109 2 145924-11 4-7 32 10 
145618 4-4 69 2 145925-11 4-7 33 10 
145626 4-4 93 2 145926-11 4-7 28 10 
145627 4-4 152 2 145927-11 4-7 29 10 
145630 4-4 78 1{@) 2) 145928-11 4-7 30 10 
145903-21 4-7 11 9 145929 427 8 
145909-21 4-7 12 9 145930 4-7 8 
145910-21 4-7 13 9 145931 4-1 23 9 
145911-21 4-7 14 g 145932 4-1 22 9 
145912-21 4-7 15 9 19-145112-1 4-1 3 
145913-21 4-7 19 9 19-145112-2 4-1 3 
145914-21 4-7 18 9 19-145112-3 4-1 3 
145915-21 4-7 20 9 19-145113-1 4-1 3 
145916-21 4-7 16 9 19-145113-3 4-1 3 
145917-21 4-7 17 i) 19-145113-4 4-1 3 
145918-11 4-7 27 8 19-145114 4-1 3 
145919-11 4-7 4 9 303228 4-4 157 2 
(45920-11 4-7 3 9 691932 4-4 153 2 


la) Thermal insulation sets 12-1 through 15-1, 15-3, 15-6, 15-7, 16-2, and 17-1. 
(b) Thermal insulation sets 15-2, 15-4, 15-5, 16-1, 16-3 through 16-7, and 17-2 and subsequent. (®@ 


Figure 7-2, Shipping Box Locations for Thermal Insulation Parts 
(Engines F-2017 and Subsequent) (Sheet 3 of 3) 
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APPENDIX 


MANUAL DATA SUPPLEMENTS 


Manual Data Supplements are issued from time 
to time to communicate important and urgent 
information concerning the equipment covered 
in this manual. These supplements bear an 
identifying number and should be filed in this 
Appendix. 


Manual Data Supplements directly affect the 
data in this manual and will be incorporated 
into this manual during a future updating effort. 


A Supplement Record is issued periodically to 
indicate the status of supplements issued for 
this manual. The status of each supplement is 


indicated in the ‘Supplement Status" column. 
For active supplements, no status is entered. 
For incorporated Supplements ‘Incorporated" 
is entered. 


Upon receipt of a Manual Data Supplement, make 
an appropriate reference to the supplement in 
the margin next to the data supplemented and 
enter the number, date, and subject matter of 
the supplement on the Manual Data Supplement 
Record, 


MANUAL DATA SUPPLEMENT RECORD 


This Supplement Record indicates the status of 
Supplements issued for Technical Manual 
R-3896-6. Supplements which have been 


incorporated into the manual shall be removed 
from the Appendix and destroyed. 


pr nh 


Supplement ‘ Supplement 
Number Dated Description Status 
R-3896-6-1 28 July 1966 Adds lubricating requirements Incorporated 

: for fasteners. 

R-3896-6-2 4 August 1966 Adds purge manifold torque Incorporated 
procedure. 

R-3896-6-3 12 August 1966 Adds hardware callout. Incorporated 

R-3896-6-4 18 August 1966 Adds alternate method for Incorporated 
securing cocoon insulators 
and hardware corrections. 

R-3896-6-5 19 September 1966 Adds hardware corrections Incorporated 
and substitutions. 

R-3896-6-6 18 October 1966 Adds special instructions for Incorporated 
substitutions, installation, 
and hardware callouts. 

R-3896-6-7 28 November 1966 Adds hardware changes, Incorporated 
corrections, and procedure 
changes. 

R-3896-6-8 31 May 1967 Adds improved safety- Incorporated 
wiring methods. 

R-3896-6-9 25 July 1967 Adds repair procedure for Incorporated 
purge lines. 

R-3896-6-10 23 October 1967 Adds moisture detection and Incorporated 


operating instructions. 
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‘Supplement 
__ Number 
R.-3896-6-11 


R-3896-6-12 
R~3896-6-13 


@..3896-6-14 
R-3896-6-15 
R-~3896-6-16 
R-3896-6-17 


R-3896-6-18 


a-3896-6-19 
&.-3896-6-26 


R-3896-6-21 
' R-3896-6-22 


R-3896- 6-23 
R-3896~-6-24 
R--3896-6-25 
R-3896-6-26 


R-3896-6-27 
R-3896-6-28 


R-3896-6-29 


] 2-3896-6-30 


Dated 
23 October 1967 


2 November 1967 
3 November 1967 


10 November 1967 
17 November 1967 
5 December 1967 

13 December 1967 


19 December 1967 


18 April 1968 
28 May 1968 


18 August 1968 
22 October 1968 


25 October 1968 
3 December 1968 
31 January 1969 
25 February 1969 


6 March 1969 
23 April 1969 


7 May 1969 


24 Pebruary 1970 


A-2 Change No. 7 - 30 June 1970 


R-3896-6 


Description 


Adds alternate fasteners and 
changes in installation methods. 


Adds stud-welding information. . 


Adds adapter for use in offsetting 
misalinement. 


Adds allowance to reposition 
igniter harness clamps. 


Adds repair method for nozzle 
extension band nutplates. 


Adds improved safetywiring 
methods. 


Adds procedures for replacing 
and relocating lacing studs. 


Adds requirements to clean 
threads of nozzle extension nut- 
plates and alinement of tunnel 
straps. 

Changes safetywiring require- 
ments. ° 


Adds repair procedure for foam- 
lined insulators. 


Adds additional repair procedures. 


Adds repair procedure for foam- 
lined oxidizer duct insulators. - 


Adds ECP F1-588 to configuration. 


Adds attaching hardware, nutplate 
replacement information, and part 
numbers. 


Adds torque value for clamp 
fasteners. 


Adds positioning procedure for 
brackets. 


Adds part number correction. 


Adds tilt gap allowance for certain 
nuts. 


Adds revised replacement criteria 
for insulators exposed to water, and 


deletes moisture detection procedure. 


Changes torque value, 


Supplement 
Status 
Incorporated 


Incorporated 
Incorporated 


Incorporated 
Incorporated 
Incorporated 
Incorporated 


Incorporated 


Incorporated 
Incorporated 


Incorporated 


Incorporated 
Incorporated 
Incorporated 
Incorporated 
Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 
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Supplement Supplement 
Number Dated Description Status 
R-3896-6-31 22 October 1971 Provides for rework of elongated Incorporated 
holes in thermal insulation‘insulators. - . 
R-3896-6-32 20 April 1871 Adds acceptance criteria for installed Incorporated 


lacing studs. 


R-3896-6-33 19 November 1971 Allows use of bolt MS21279-16 as Incorporated 
an alternate for screw NAS-1100C3-16 
during installation of clamp 
RD127-7001 on wrap-around line 
thermal insulation. 


R-3896-6-34 24 November 1971 Adds a test to determine usage Incorporated 
acceptability of Isonate CPR 302-1.5 
(The Upjohn Co) for repair of foam- 
lined insulators and clarifies the 
identification of the Isonate catalyst 
and resin. 
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MANUAL DATA SUPPLEMENT NO. R-3896~6-35 
Sheet l of 1 2 February 1973 


This supplement affects the data in Technical Manual R-3896-6, Make a reference 
to this supplement in the margin next to the data being supplemented; enter the 
mumber, date, and subject matter of the supplement on the Manual Data Supplement 
Record; and file this supplement in the Appendix te this manual. 


This supplement replaces an existing warming with a more comprehensive warning 
about potential hazards when using urethane foam. 


On page 6-12, paragraph 6-37, replace existing warning with the following: 
Secor em ge ge ee eee ee eee ee 
WARN ING 


The following procedure specifies urethane foam, 

the components of which, must not be allowed to 
contact any part of the body. Face shield and 
gloves met be worn by personnel handling urethane 
foam. Urethane foam mist be mixed and applied in 

& well-ventilated ares since the vapors are extremely 
hazardous. Part A in the uncured condition can 
react as soon as the container is opened. In case 
of contact, the skin or eyes mst be immediately 
flushed with water for at least 15 minutes and given 
medieal attention. : 
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This supplement affects the data in Technical Manual R-3896-6. Make a reference 
to this supplement in the margin next to the data being supplemented; enter the 
mumber, date, and subject matter of the supplement on the Manual Data Supplement 
Record; and file this supplement in the Appendix te this manual. 


This supplement corrects a typographical] error and changes the part number of @ 


washer, 


On page 4-84, change existing parts group to read as follows: 


16 145150-11 1 Boot 
RE127-7001-0186 1 Clamp{® 
RE127-7001-02106 2 Clamp 
MS21979-11 28 Bolt 
RD153-0115-0019 56 Washer 
RD111~-1010-6310 5 Bolt 27 43 
BRD153-0115-0019 5 Washer 
RDI1A-8003-1003 28 Nut 27 23 
NAS1003-19A 2 Bolt-27 £3 
BDL 53-0115-0019 2 Washer 
NAS1O57T3-045' 2 Spacer 
Install spacers 
between insulator 
and bracket (9). 

On page 4-84, change existing parts group to read as follows: 

20 1451956°) 1 Insulator 
RE127-7001-0222 2 Clamp (®) 
vg21279-10() 12 Serew 
nD153-0115-0019°) 9% Washer 
RD114-8003-1003°) 12 Nut 


On page 4-85, change existing parts group to read as follows; 


| 27 V45149-11 1 Insulator 
RDI11-1010-6312 12 Bolt 27 +3 
RD153-01215-0019 12 Washer 
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On page 4-85, change existing fourth and fifth parts groups for index 28 to read 
as Tollows: 


MS21279-11 30 = Bolt 

RDI 53-0115-0019 60 Washer 
RD114-8003-1003 30 0©=—Nut 27 23 
MS521279-11 4 Belt 
RD153-0115-0019 8 Washer 
RD114-8003-1003 ko Nut 27 £3 


Install in 4& 
grommeted holes 
between line outlets, 


Qn page 4-86, change existing parts group to read as follows: 
ae 


33 0©=—- 145097 1 Blanket 
RD114-8003-1003 2g Nut 27 £3 
MS21279-13 29 Kolt 
RD153-0115-0019 58 Washer 


@ 
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MANUAL DATA SUPPLEMENT NO. R-3896-6-37 
Sheet 1 of 2 5 April 1973 


This supplement affects the data in Technical Mangal R-3896-6, Make a reference 
te this supplement in the margin next te the data being supplemented: enter the 
number, date, and subject matter of the supplement on the Manual Data Supplement 
Record; and file this supplement in the Appendix to this manual. 


This supplement adds warnings for handling specific materials used in the mammal, 


On page 6-10, paragraph 6-36, add the following warning before step a: 
eee eee 
WARNING 


White sealant RTV-102 is flammable and 
must not be used near heat, sparks, or 
open flame. It is toxic. Inhalation of 
its vapors or prolonged contact with the 
sealant can cause serious bodily hara. 

in case of prolonged exposure, immediately 
obtain fresh air and wash skin with Soap 
and water. 


e On page 6-12A/6-12B, paragraph 6-38, add the following warning before step a: 
—$ $s eee wing warning before step a: 
WARNING 


Viton elastomer C-328 RTV is flammable and 
must not be used near heat, sparks, or 

open flame. It is toxic. Inhalation of 
its vapors or prolonged contact with the 
curing agent (catalyst) can cause serious 
bodily harm. In case of prolonged exposure, 
immediately obtain fresh air and wash skin 
with soap and water, 


On page 6-13, paragraph 6-40, add the following warning before step b: 
Eee eet le ot iowing warning before step b: 
WARNING 


Red sealant RIV-106 is flammable and mst 
not be used near heat, sparks, or open flame, 
It is toxic. Inhalation of its Vapors or 
prolonged contact with the sealant can cause 
serious bodily harm. In case of prolonged 

- exposure, immediately obtain fresh air and 
wash skin with soap and water, 
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This supplement affects the data in Technical Manual R-3896-6. Make a reference 
to this supplement in the margin next to the data being supplemented: enter the 
number, date, and subject matter of the supplement on the Manual Data Supplement 
Record; and file this supplement in the Appendix te this manual. 


This supplement adds warnings for handling specific materials used in the manual. 


On page 6-10, paragraph 6-36, add the following warning before step a: 
Se ee ee ee 


WARNING 


White sealant RTV-102 is flammable and 
must net be used near heat, sparks, or 
open flame. It is toxic. Inhalation of 
its vapors or prolonged contact with the 
sealant can cause serious bodily harm. 

in case of prolonged exposure, immediately 
obtain fresh air and wash skin with soap 
and water, 


@ On page 6-12A/6-12B, paragraph 6-38, add the following warning before step a: 
WOR OTRE. VELOre SVep 


WARNING 


Viton elastomer C-328 RTV is flammable and 
must not be used near heat, sparks, or 

open flame. It is toxic. Inhalation of 
its vapors or prolonged contact with the 
curing agent (catalyst) can cause serious 
bodily harm. In case of prolonged exposure, 
immediately obtain fresh air and wash skin 
with soap and water, 


On page 6-13, paragraph 6-40, add the following warning before step b: 
se OE Pot towing warning before step b: 
WARNING 


Red sealant RTV-106 is flammable and must 
not be used near heat, sparks, or open flame. 
It is toxic. Inhalation of its vapors or 
prolonged contact with the sealant can cause 
serious bodily harm. In case of prolonged 

: exposure, immediately obtain fresh air and 
wash skin with soap and water. 
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On page 6-13, paragraph 6-42, add the following warning before step b: 
Oe OPP Owing warning before step bz 


® White sealant RTV~102 is flammable and 
must not be used near heat, sparks or 

| open flame. It is toxic. Inhalation of 
its vapors or prolonged contact with the 
sealant can cause serious bodily harm, 

In case of prolonged exposure, immediately 
obtain fresh air and wash skin with soap 
and water. 
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This supplement affects the data in Technical Manual R~3896-6. Make a reference 
to this supplement in the margin next te the data being supplemented: enter the 

number, date, and subject matter of the supplement on the Manual Data Supplement 
Record; and file this supplement in the Appendix to this manual, 


This supplement changes leak-test compound (MIL-L-25567) to leak—test compound 
(MSFC-SPEC-384). . 


Change leak-test compound QMTL-L-25567) to _leak-test compound (MSFC-SPEC-384) in 
the following places: 
—— ee sees. 


Page No, Figure No. Paragraph No, Step 
2.2 2-3 
6-5 6-10 a 
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